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{[OrFi1c1aL Novice. } 
Third Annual Meeting of the Central Gas Engineers Association. 
a 

The Third Annual Meeting of the Central Gas Engineers Association will 

be held at the Vanderbilt House, Syracuse, New York, on Wednesday, May 

17th, 1882. It being the occasion of the election of officers, it is trusted 

there will be a full attendance of the members, Members are earnestly re- 

quested to prepare papers to be read at this meeting, that it may be one of 

great interest. 

C. A. Wuite, 

Secretary. 


A. C. Woop, 


President, 








[Orric1at Notice. | 
The Western Gas Association 
Bie niles 
Sxcy’s Orrice, WESTERN GaAs ASSOCIATION, | 
110 Vink Sr., Sr. Lovuts, Mo., Feb, 21, 1882.  { 
The Fifth Annual Meeting of the Western Gas Association will be held at 
the Grand Pacific Hotel, Chicago, Ills., on the 10th, 11th and 12th days of 


AS SECOND CLASS MATTER. 


THE AMERICAN ELECTRIC LIGHT COMPANY OF BOSTON. 
oe 

A company, said to be organized under the laws of the State of Massachu- 
setts, with the above name, has, according to the Boston papers, come to 
grief, and seems to be left in a wrecked condition with $15,000 debts and no 
assets, except ‘‘ rights and stock.”’ 

The affairs of this company seemed to be decidedly mixed between parties 
from New York and parties from Boston, and it is needless to attempt to 
unravel its mysteries for the benefit of our readers. Highly respectable 
names cannot, of themselves, save any concern. 

To those proposing to invest in electric lighting schemes it might be sug- 
gested that the business of lighting by electricity is a legitimate business, 
when carried on in a legitimate way, and is entitled to reepect; but when 
the popnlar cry of “lighting by electricity” is employed to promote 
schemes for floating stock, selling rights, and otherwise doing a kite-flying 
business, it becomes another matter, and it is a pity that the beauty of the 
pure electric are, or incandescent loop, should be marred by having its name 
used for improper purposes. But how can it be expected that electric 
lighting should escape any more than gas lighting—for has not the good 
old-fashioned business of gas lighting had to endure the tribulation of hav- 
ing many a scheme, promoted under its name, which had no other basis than 
patents for processes which, somehow or other, could never be made to work 
with satisfaction and profit after their removal from the nursery where they 
were born. 

With many of these patents there were ‘‘ millions it it’ before they were 
tried. So it is with other branches of business. If a company is organized 
to sell electric light on a business basis, and can get plenty of business at 
prices that will pay a profit, there is no reason why any one should not in- 
vest in it, if he has the money, and feels disposed to use it in that way. But 
there is no royal road to wealth in the lighting business, whether by oil, or 
by gas, or by electricity. Concerns that are properly conducted, and sell a 
good article at remunerative prices, usually pay ; but money cannot legit- 
imately be made out of nothing. Stocks may be worked and manipulated 
for a while, but some one gets hurt in the end. ; 

To those who prupose to invest in clectric light we would say, invest in a 
business and not in a scheme, 

The whole business is very well covered with patents, and a strong and 
powerful combination has been made for the purpose of defending the essen- 
tial patents from all infringement. It would seem from this that those who 
are disposed to do a legitimate business, in a legitimate way, have become 
fully convinced of the danger inherent in a multiplicity of interests working 
for the same business, and the wisdom of consolidation must appear if there 
is any truth in the old motto, ‘“‘in union there is strength.” Of course 
there is a great advantage in mutual protection; how much money value 
this undvantage is worth remains to be seen. 

The New York World, of April 28th, publishes the following— 

‘** An important movemert in electric lighting was consummated yesterday 
at the election of the representatives of the different companies to the new 
‘‘pool-board.” For some time the so-called Gramme Company has been 
composed of the United States, the American, of New Britain, Conn.; the 





May, 1882. A full attendance is requested, as matters of great interest will 
be presented at the Meeting. 
Les A. Hatt, Txos. Burrerwortu, 


President. 


Brush, the Fuller, the Jablochkoff and the Weston. On Tuesday last, ar- 
rangements were completed under which the Edison joined the combination. 
The following gentlemen were yesterday elected as representatives : G, W. 





Secretary. 





Hibbard from the United States ; G. W. Stockley from the Brush ; Leon- 
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ard E. Curtis from the Weston ; Wm. M. Jones from the Jablochkoff; 8. 
B. Eaton from the Edison ; Wm. Parker from the American ; and Wm. H. 
Appleton from the Fuller. Besides these there are in the Board of Trus- 
tees Roland Hazard, the newly elected President, and H. J. Hoyt, the vice- 
President. The Secretary is R. W. Blackwell. 
two from each company. ‘The objects of the pool are to equalize prices, 
substitute arbitration for litigation between the companies, and to prosecute 
all companies which may infringe upon any of the patents now owned by 
the members of the pool. 

‘* There are 228 of these granted from 1865 to the present year, and as it 
is impossible for any man to make use of electric lighting without infring- 
ing some of them the combination practically controls this important busi- 
ness. The Gramme company proper owns the first patents issued for elec- 
tric lighting, and all of the members of the pool are to pay it five per cent. 
royalty on the selling price of machinery manufactured by them. For some 
time past there have been a number of companies organized for the ostensi- 
ble purpose of lighting with electricity. Owning no patents, and without 
means to carry on the business, they have swindled a large number of peo- 
ple by selling stock. The new pool will prosecute such companies and drive 
them out of the business. For such purposes there is to be a common fund 
contributed by all the members of the pool. The prices at which lights will 
be furnished will be regulated by ibe advisory board. 

‘“*The companies composing the pool, however, are no less independent 
than before. They will continue in business separately and each will en- 
deavor to get as much business for itself as it may. The formation of the 
pool, however, will permit of much more attention being paid to legitimate 
business, as it is hoped the arrangements for referring matters in dispute to 
an arbitration committee will do away with the necessity of law suits. At 
the conference between the representatives of the companies the question of 
how to gain public confidence in a respousible system of electric lighting 
was fully discussed, and measures will be taken to draw the attention of the 
public to this method of furnishing the light.” 


As to the profitableness of the lighting business there may be some ques- 
tion thus far. The Brush Company, in New York, have just raised their 
price to the city from 33 to 70 cents per lamp, and for lights at the High 
Bridge proposed to charge $1 per lamp, if the city furnished steam, and 
$1.50 if the company furnished it. In London the first year’s contracts with 
the Brush, Lontin and Siemens systems have just expired, the cost of which 
to the city (lighting from sunset to sunrise) has been as follows : 


Brush... 38 lamps at $3,300 replacing 156 gas lights, at $3,450 
Lontin..... 32 = 7,300 = 157 ‘6 3,500 
Siemens.... 34 a 11,350 os 139 ‘6 3,060 

Total..... 99 $21,950 452 $10,010 


Cost of electric plant not included in the above. 

There is no doubt ample field for the electric light ; but, if interest is to 
be paid on the capital put into legitimate companies, good round prices 
must be charged. Even at the above prices the London companies are not 
satisfied, and ask to have their prices advanced from 10 to 30 per cent. 





Electricity and Gas. 
—— 

The question as to which of these two illuminating agents is the more 
economical for the purposes of lighting our streets is just now receiving a 
considerable amount of attention. Both have able advocates but those in 
favor of gas have certainly the most exhaustive data to base their arguments 
upon ; and we may generally consider the figures given by well-known en 
gineers connected with our gas companies as reliable, so far as street light- 
ing by the ordinary burners which are generally employed is concerned. 
But with new and improved burners, especially those giving a high illum- 
inating power, tue figures given by observers differ as we shall presently 
show. A correspondent writing to us last week gave the following results 
regarding the Siemens regenerative gas burner, which is now e:nployed for 
lighting that part of Holborn from the Cireue to Gray’s Inn Road. In a 
certain size of burner, the consumption of 30 ft. of gas per hour gives, it is 
said, a flame of 120 candles ; whilst a larger one, consuming 100 feet per 
hour, yields a light of 1,000 candles. 
little more than three times the amount of gas consumed, wet get an in- 
crease in illuminating power of eight times approximately ; or if we consider 


it from another point of view, and divide the 100 cubic feet of gas amongst 


a cluster of three of the burners constructed to consume 30 feet per hour | 


each, we get a light of—say, 400 candles; and by utilizing this volume of 
gas in a single burner of the large size, we ingrease our light 2} times. Our 
contemporary, the Hngineer, however, gives a less satisfactory result con- 
cerning this same system of gas lighting : 

‘In Holborn twenty-four lamps have been erected, the consumption of 
which ranges between 22 ft. and 24 ft. of gas per hour, with an average il- 


In addition to the Board | 
of Trustees there will be an advisory board, to consist of fourteen members, 


It will be seen form this, that with a 


| luminating power per lamp of 130 candles. In addition to these Messrs. 

| Siemens have fixed two large lamps, one at either end of the Holborn Via- 
duct, each of which, burning 65 ft. of gas an hour, gives a light equal to 400 
candles.” 

Here it appears that three times the consumption of gas gives only thrice 
the amount of light, although it must not be forgotten that these burners, 
|as compared with the best of the ordinary street gas jets give, according to 

these figures, about 70 per cent. more light for the same consumption of 
| gas, 
| Now turning to the electric liglit, the following extract from the report of 
| the meeting of the Court of Common Council, held on the 30th March, will 
| be of great interest to both parties, and will probably create feelings in each 
| of a different nature : 

“* At the meeting of the Court of Common Council, Mr. Felton, Chairman 
of the Curt of Sewers, stated that the three electric lighting systems now 
being tried experimentally in the city, that of the Brush was about the same 
price as gas, the Lontin (?) was twice the cost, and the Siemens nearly four 
times the cost. ‘I'he Brush patentees had given notice to increase their con- 
tract price 10 per cent,, and the Siemens authorities also contemplated in- 
creasing their estimate to five times the cost of gas in the same area. As to 
the new effective gas lighting in Fleet street, he mighe state that it was over 
four times the cost of the Brush system in the same district.”’ 

Although the gas companies have doubtless accurate figures to rely upon, 
we cannot say so much for those interested in the introduction of the eleo- 
tric light into our streets. We believe the amount paid for lighting the dis- 
trict occupied by the Brush system was, last year, £30 cheaper than had 
been previously paid for gas. Itis difficult to imagine that the Anglo- 
American Brush Electric Light Corporation were not working at a loss, and 
the same remark applies to their present estimate, 10 per cent. over that of 
last year. We say this because it appears evident that Messrs, Siemens feel 
convinced that their contract, altLough ata price four times higher than that 
of gas, is not a profitable one to them, and that to continue the city lighting 
satisfactorily to themselves they wished to increase their estimate still fur- 
ther. However, in any case, the competing systems have not been com- 
pared in the way which would be most suitable for arriving at a definite 
conclusion concerning the comparative economy of gas versus electric light, 
We believe that Mr. Preece was amongst the first to advocate the test of 
each system lighting up a certain defined area to a given standard of illum- 
ination, and this we think is the only good test which has yet been pro- 
posed, What we require is that both systems shall have the same area to 
illuminate, and with the same number of lights, each of equal power, and 
then to compare the respective costs. It is very noticeable what a general 
degree of illumination is obtained on all portions of the pavements and road 
in Holborn, and the degrees of intense brightness aud comparative shade 
are equally noticeable in Cheapside and Ludgate Hill. As a matter of fact 
we have till recent years tolerated street lamps of 15 candle power at the 
maximum, and now in the last-mentioned streets we jump up to lamps of 
2,000 (?) candles each. Certainly they are more limited in number, but 
then the illumination is not general. Taking Holborn as a fair example of 
first-class general lighting by arranging lamps at certain distances apart, 
and each one giving a light of 120 to 150 candle power, whether obtained by 
means of gas or of electricity ; then we think that at this candle power elec- 
tric lighting by incandescence would have the advantage over gas for the 
following reasons. To get such an amount of light from gas, we burn, say 
from 25 to 30 cubic feet per hour ; now this amount of gas, utilized in a gas 
engine, would furnish us about 1} horse power. Snch a motive force would 
produce even in incandescent electric lamps of 15 candles each a total light 
of about 220 candle power, but if the above horse power were utilized in 
working a smaller number of incandescent lamps up to a higher candle 
power, then our total light would be greatly increased. There is a certain 
point of illumination which we shall shortly hope to show, where the econ- 
omy of gas and the electric light is identical, and on one side of this, that of 
the higher candle power, it will be found more advantageous to,employ the 
electric light, but for a lower standard of light it will be more economical to 
As the light produced by ordinary gas burners when multiplied is 
apparently proportional to the amount of gas consumed, whilst the degree 
| of illumination from the electric light increases ina much greater propor- 
tion than the amount of current passing, it follows that for large lights— 
say, of 150.candle power and upwards, the latter will be found cheaper ; but 
as we can divide up a given volume of gas into a number of small jets with- 
| out any appreciable loss, whereas division in the electric light entails great 
waste, gas will have the priority for low standards of light. Therefore, the 
best conditions for lighting our streets economically by means cf gas 50 as to 
diffuse the light generally would be to employ double the number of lamps 
we have at present in ordinary use. Our remarks referring to large lights 
| are corroborated by the last sentence of the paragraph we have quoted rela- 
| tive to the lighting of Fleet street, and they apply still more strongly to the 
Siemens regenerative burner as used in Holborn.—7he Telegraphic Jour- 
| nal and Electrical Review, 


use gas. 
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The Society of Gas Lighting.—The Relation of Different Retort | 
Settings to Retort House Area. 
oe 

The Society of Gas Lighting held its regular monthly meeting on Thurs- 
day, April 20, at the Eighteenth Street Station of the Manhattan Works. 

A report of a committee appointed to investigate the facts regarding dis- 
crepancies between amounts of coal called for by bills of lading and the 
amounts as actually weighed out was made, and the committee continued. 

The following resolutions, upon the death of Mr. George Dwight, having 
been passed at a previous meeting, they were ordered to be printed in the 
AMERICAN Gas LigHT JOURNAL : 


The committee appointed at the last meeting of the Society of Gas Light- 
ing to prepare resolutions upon the death of our late Associate, George 
wight, respectfully offer the following: 

Resolved, That the members of the Society of Gas Lighting have been 
witnesses of the cheerful disposition, the charitable impulses, and the high 
moral standing always maintained by our deceased friend and fellow mem- 
ber, George Dwight. 

Resolved, That we were observers of his faithful service in his business, 
the earnestness of his purpose, and the desire to be first in the practice of 
his profession, as an able and intelligent engineer. Of ripe years, and hay- 
ing faithfully discharged the many trusts committed to his care with the 
dignity of a Christian gentleman, he now rests from his labors, leaving the 
impress of his character upon the various institutions with which he has been 
connected, and also a name to which his family and friends may always 
point as an example to be imitated by all those who may come after him. 

Resolved, That the Secretary be directed to inform the family of our de- 
ceased friend of the action of this Society. 

(Signed) James H. Armrinaron, 
F. C. SHERMAN, 
C. H. Nerrueton, 
Committee. 

The Society witnessed the operations of the steam stoking machinery and 
the mechanical appliances for handling coal, which are very complete. The 
labor saving resulting from these improvements was fully demonstrated by 
the practical operations witnessed. 

The following paper, by G. Warren Dresser, was read and discussed : 

THE RELATION OF DIFFERENT RETORT SETTINGS TO RETORT HOUSE AREA. 

The introduction of furnaces upon some regenerative plan, and also the 
application of machinery, assisted by railroads and elevators, to the handling 
of coal and to the drawing and charging of retorts, is bound to change the 
working conditions under which our retort houses are managed to sich an 
extent that it may not be uninteresting to investigate the relative capacity 
of various sized retorts arranged in various settings, 

Much has been said and written about the relative production ‘“ per 
bench ;” but this is a term so indefiuite that by itself it conveys but little 
information. The size of the retorts, the number in the bench, and the 
amount of floor space covered are all important items. For the purposes of 
this paper certain things are assumed, and an effort is made to reduce the 
results attainable under the assumed conditions to one standard of compari 
son, and the FOOT FRONT OF BENCH is the standard selected. 

All other things being equal, the relative amount of coal that retorts can 
carbonize depends upon the area of the bottom of the retorts, and the 
amounts carbonized in different benches depend upon the number of re- 
torts. If we represent by A the number of square feet on the bottom of 
any retort, and by N the number of retorts in any bench, then the square 
feet of retort floor surface in any bench will be represented by AN. Now, 
if we represent by L the number of lineal feet in the front of any bench, 
measuring from center to center of piers, the expression AN +L will give 
us the number of square feet of retort floor surface per “foot front of 
bench.” Having this, the calculation can easily be extended either to 
square feet of ground covered by the benches, or the ground surface cov- 
ered by the retort house, or in fact to almost any other reasonable unit of 
camparison. 

First as to the retort floor surface, by which is meant the area of the 
bottom of the retorts. This discussion is confined to retorts of four differ- 
ent widths, viz., 20 in., 22in., 24in., and 26in.; and for convenience of 
calculution the length of retort is taken at 10 feet. This gives us the fol- 
lowing areas for the bottoms of the four different sizes, viz. : 

20 in. x 120 in. = 16.66 square feet. 


22 in. x 120 in. = 18.33 6 
24 in. x 120 in. = 20.00 “ 
26 in. x 120 in. = 21.66 6s 


Secondly, the spaces around the retorts for the circulation of the com- 
bustion gases from the furnace from which the retorts are heated. We are 
fally aware that a wide difference of opinion exists as to the amount of this 
space absolutely necessary ; and even when there is an agreement on this 


point, incidental considerations—such as the adjustment of standpipes and 
mouthpieces—cause variations within certain limits to be made in the dis- 
tribution of these spaces. But it must be admitted by all, it is believed, 
that a space of four inckes all round each retort is ample; and where the 
attendant cireumstances require it, the division of this space among the 
different retorts may vary, provided a total of circulating space for the 
heating gases is preserved equal in amount to what would exist if we had 
four inches all round each retort. One thing is to be especially observed 
and borne in mind—ta wit, that the ordinary wide space existing over the 
old-fashioned furnace fire can be much reduced, and the retorts arranged 
simply with reference to the circulation of the gaseous fuel which is sup- 
plied by the regenerative furnace, and which should come in at the base of 
the oven and be distributed as uniformly as possible along the length of the 
bench, rising up the central portion and passing down along the outer side 
walls, Adopting tbis four inch rule, we should have a space of four inches 
between the side walls and the adjacent retorts, and spaces of eight inches 
between the retorts themselves, measured in a horizontal direction. 

Thickness of Retorts.—This, as is customary in clay retorts as now made, 
is 3 inches for ordinary sizes. This is ample where material and workman- 
ship are both good for sizes up to 24 inches ; but when the width is in- 
creased beyond that point il is not fair, either to the retort maker or to the 
repairs and maintenance account, to use less than 4 inches in thickness. 
Hence, for the 20 in., 22 in., and 24 in. retorts the thickness is taken at 3 
inches, and for the 26 in. retorts it is assumed at 4 inches. Individual 
opinions may differ on this point, but in case it shofild be deemed prudent 
or practicable to deviate from this, and reduce all retorts to 3 inches thick- 
ness, the result would simply be to reduce the estimated width necessary 
for benches of 26 inch retorts by 2 inches, for each retort set parallel with 
the floor in any horizontal line. 

Thickness of Piers.—I do not hesitate to assert that the American prac- 
and as we are to con- 
sider the subject of benches with a view to increasing, if possible, the 


tice in this regard has been to build piers too thin ; 


weight of coal carbonized per ‘‘ foot front of bench,” it must be borne in 
mind that this increased weight, not only of retorts, but of their contents, 
must be provided with adequate support, and the piers are the ultimate 
support of the structure and the contents thereof. Morevuver, the benches 
will heat more uniformly with thick walls. 

The Continental practice may be excessive in this respect, but I doubt it ; 
there are many advantages and facilities which result from the thick, solid 
piers which may be seen in the plans ef the most modern of European 
works, Here as elsewhere opinions may differ ; but for the purpose of fix- 
ing the data of comparison I have assumed the thickness of piers to be 
established as follows : 

For arches .of 7 feet span or under (2 bricks)............ 18 inches, 
For arches of from 7 feet to 10 feet 6 inches (2} bricks). .24 inches, 
For arches of from 10 feet 6 inches to 14 feet (3 bricks). .28 inches, 

I have preferred to assume these different arbitrary dimensions, and from 
them determine the necessary width of arches for the arrangement of the 
different settings, as it brings everything to the same basis in a more satis- 
factory way, and does not necessitate the changing of any of the conditions 
of arrangement, so far as space is concerned, for the purpose of working in 
But it is perfectly easy for any 
one to make those changes which expediency may dictate, it is hoped, more 
intelligently after a study of the results obtained from our assumed basis of 


arrangements not originally contemplated. 


calculation. 

Arrangement of Retorts in the Bench.—It is proposed to consider three 
systems of retort arrangement, as follows: 

First, where we have 2 vertical rows of retorts in an arch ; 
Second, where we have 3 vertical rows of retors in an arch ; 
Third, where we have 4 vertical rows of retorts in an arch, 

The first arrangement is the one in ordinary use in our settings of sixes ; 
and taking the dimensions, spaces, and thickness of retorts already assumed, 
we shall have— 

For 22 in. retorts, an arch 6 ft. 0 in. wide, pier 1 ft. 6in.= 7ft. 6in. front 
«2m, “* ” 6ft.4in. * “ 1ft.6in.=7ft.10in. * 


“cn. “ ie Thom: “ < 1%, 6in.=8h. Gin. * 


Similarly for the second arrangement we have— 
8 ft. 6 in. wide, pier 2 ft. = 10 ft. 6 in. 


For 20 in. retorts, an arch front. 


2 i: “ bi 9 ft. Oin. ‘°° 63%. = 11 ft. 0 in. “ 
‘¢ 94 in, - “ 9 6in. * “« 2. =F 6 im. 66 
‘© 96 in. “ ny Om Gm * << 2 ff. = 12 ft. 6 in. s¢ 


’ For the third arrangement (4 vertical rows) we have— 

= 13 ft. 8 in. front 
2ft.4in.—14ft.4in. “ 

2 ft. 4in.=15ft. Oin. “ 
2ft.4in.=16ft.4in, “ 


For 20 in. retorts, an arch 11 ff. 4 in. wide, pier 2 ft. 4 in. 
sc 99 in ‘6 ‘sé 
“ 94 in ee “ 
“ce 26 in é 66 


18% Om © “ 
92 Sim. * a 
14 ft. 0Oin, * os 
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Number of Retorts in a Bench.—Taking each of the three above arrange- 
ments, we can vary the number of retorts by increasing the number of re- 


torts in height of each, so that in the first we have 6, 8, or 10, in the secund | 


6, 9, 12, or 15, and in the third 8, 12, 16, or 20 retorts to the bench; and 
then, taking each of the different sized retorts in each of these benches, 
and calculating therefrom the values of AN and AN+L, we have the whole 
matter brought down to a basis of comparison which will show the amount 
of retort floor surface per foot of bench front. 

The results of these calculations are given in the following tables, Of 
course it is to be understood that the main point under consideration is the 
economy of retort house room; and in some of the cases treated difficulties 
will arise as to the arrangement of standpipes, ete. But these need not 
necessarily be considered until afterward. It will be found that the addi- 
tional thickness of the piers will make it easy to arrange a larger number of 
standpipes to each bench than would be possible with thin piers. 


Tase I, 
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For the purpose of classifying these values of AN+L, 
the following table, wherein I have grouped the different settings of sixes, 
eights, etc., themselves: 

Tape II. 


Settings of Sixes. 


6’ arch....3 high and 2 wide... .22 in. retorts. . .14.66sq. ft. per foot front. 
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Settings of Fights. 


6’ arch....4 high and 2 wide... .22 in. retorts. . .19.55 sq. ft. per foot front 
| ee | oa 2 * ...ceeeee 3° °C ee ee 
PO ccc « 4 * ea: © J = * 
og am aa: .) Cee OS a “ 
yy .2 * * $2 “ ce “© ” 
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Settings of Nines. 
83’ arch... .3 high and 3 wide... .20 in. retorts. ..14.28 sq. ft. per foot front. 


Y¥ — 1.38 © 8 © ....92im “ ..15.00 * “ 
wv? ..8 “ 3S... ae ~ (es «“ 
10) “© 0633800! OBO 26m 1560 «“ 


Settings of Tens. 


6’ arch....5 high and 2 wide... .22 in. retorts, ..24.44 sq. ft. per foot front. 

_ 5 1? Jj. ~~ <a i 

y  S 5 Ee RB © sce, “ se * ss 
Settings of Twelves. 

8}’ arch... .4 high and 3 wide... .20 in, retorts, ..19.04sq. ft. per foot front. 

le si is mam * 200 * is 

ee ee” Sh... a «“ 

i ee 5 of ean, “ 20m “* ne 
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Settings of Fifteens. 

83’ arch....5 high and 3 wide... .20 in. retorts. . .23.81 sq. ft. per foot front. 

a er ss 8. sco. ™ ae as 

is cose “a hes aa. * sa. “ 

td ar - Te es oo * ee * ns 
Settings of Sixteens. 

11}’ arch...4 high and 4 wide... .20 in. retorts. ..19.52 sq. ft. per foot front. 

a 45 .* 22in, “ ..20.48 “* as 

| il | - _imabee a, § <a ™ ae 
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Settings of Twenties. 


14’ arch... .5 high and 4 wide. .. .26 in. retorts. . .25.03 sq. ft. per foot front. 
193’ * ....5 ve & an, “eee ae 


A 
Se Set). ae ‘6 a «6 nm “ eee * as 


In examining these groups one singular fact presents itself—viz., that in 
almost every case a 24 in, retort gives the most economical result in each 
class, besides being very convenient for calculation, as its area is just 20 
feet. The settings of 15 retorts give the best results. The settings of 
nines give better results than the settings of sixes, and eights, in the 
smaller arches, are better than tens. Tens are better than either eights or 
twelves or sixteens, and benches of twenty retorts are a little better than 
tens. . 

Economy of labor is to be considered in connection with this matter, and 
it is self-evident that the more retorts we have to a fire the less labor will be 
required ; so that a bench of nines should show an economy of labor over 
either sixes or eights. Of course the very large benches can only be 
adapted to the very large works, where the suspending or letting down is 
done by wholesale. The variation in the demand for gas must largely enter 
into the solution of the problem as to the number of retorts to be put into a 
bench ; but having determined this point, the above tables may be of ser- 
| vice in deciding what arrangement of retorts to adopt in almost any case, 

It would seem that a bench of nine 24 in. retorts, for any works of sufficient 
| capacity to use it, would be almost as good as any, when we consider the 
facility with which drawing and charging machinery would operate them, 
the ease with which they can be heated by generator furnaces, and the 
ready way that standpipes can be arranged for them. 

I would remark in this connection that it is almost the universal practice 
in Germany, in their modern works, to employ benches of nines arranged in 
single line about three feet from the retort house walls, and in large works 
a range on each side facing inward. They have houses with cellars, or 
stage houses. The bench walls are thick, and the radiation small, No 
people investigate more patiently or carefully than the Germans, and they 
seldom adopt a system without a reason ; and if confimation were needed of 
what we work out ourselves, I believe it may be found in German construc- 
| tion when we are right. 
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Of course, the model retort house is not yet built; but when it is, it would 
appear to be more than probable that it would prove the truth of the 
‘decimal systein,” as before propounded. -viz., 100,000 cubic feet of gas per 
day from a bench covering 100 square feet ; each retort to carbonize a ton 
of coal per day, and the coal to be handled by machinery in such a way that 
it may not be touched by hand from the time it leaves the mines till the 
coke is dumped in the consumer’s cellar. Cheap gas is what is demanded 
by all; and that will be the way to make it. 





[From the “ Journal of the Society of Arts.’’] 
Gas for Lighthouses. 
—_—— i —_— 
By Joun R. Wieram. 
Read before the Society of Arts, London, March 15, 1882. 


which I have recently devised, is shown by a diagram on the wall. The 
heat of the gas flame expands air in the copper ball suspended over it. 


This expansion of the air raises a column of mercury in the tube connected 


with the ball, and the mercury thus raised cuts off tlie supply of gas to the 
burner, by sealing the mouth of the tube through which the gas issues. As 
soon as the gas is extinguished the air in the ball becomes reduced to its 
normal density, and the mouth of the gas tube is unsealed, causing the 
| flame to spring up as before. Of course, a small bye-pass is used, admit- 
| ting an almost invisible flame to the burner, for the purpose of relighting it. 
| This method of automatically intermitting lights is not practical under the 


oil system. 
COST OF GAS, 


The cost of gas, even when fixed lights are used, is but little in excess of 


’ 
1 


oil, The Parliamentary papers which have been published show that the 


annual cost of a gas station is, in some cases, greater by about £40 than an 





A century has just elapsed since a native of Geneva, Aimé Argand, did | 
| when the cost of the fog powers of the former is not added, and that taking 


great service to artificial illumination by the introduction of the lamp which 
bears his name, It may be said of his important invention that when it 
left his hands it was practically perfect. The Argand burner of to-day is 
substantially the same as that constructed by him in 1782, and the principle 
on which it was constructed is the basis of all the oil lamps and gas lamps 
which have cylindrical flames to the interior of which air is admitted, to 
promote combustion, while a similar current is brought to the exterior by 
the use of a glass chimney. 

Notwithstanding the manifest advantages of the Argand lamp, lighthouse 
authorities were slow to adopt it. We find that, more than 30 years after 
its introduction (in 1816), the light of the Island of May (Firth of Forth) 
was from a coal fire ; and the famous Eddystone had only tallow candles as 
its illuminant till 1807, when they gave place to Argand lamps with parabolic 
reflectors. Here is one of these lamps as at present used, with its reflec- 
tor. This burner is one of the Trinity-house pattern, its flame is from eolza 
oil, but it is also capable of being used for parffin oil. With either, good 
flames are produced, but a still better light may be obtained from a gas 
burner such as this, which requires no glass chimney and is easier of man- 
ipulation. I will presently substitute it for the oil burner. 1 get much 
more light, and I can increase its power for foggy weather in a moment, 
and equally quickly reduce it again to the strength required for clear 
weather. The light from oil lamps can also be increased for fogzy weather, 
but not so easily as is the case with gas. 

I will now light the gas burner in the reflector. This smaller parabolic 
reflector 1s the size used for floating lights. You will see that it is mounted 
in such a manner that, no matter how much the ship may roll or pitch, the 
light is maintained perfectly level. 


CATOPTRIC LIGHTS, 

These reflector lights at which we have been lookiny are still much used 
in lighthouses, both for fixed and revolving lights. You have seea, as I 
moved them up or down, that the light was reflected from every part of the 
reflector, and that it was transmitted in a nearly parallel beam. For a first 
order lighthouse, a, number—say 20 to 26—of such reflectors are placed side 
by side and over each other, in the manner shown in the diagram on the 
wall. The lights of the lamps blend, and show a great illuminated surface 
to the observer. This constitutes what is called the catoptric system of 
lights. 

INTERMITTENT LIGHTS. 


The use of gas for all lighthouse lamps has this great advantage over oil, 
that where intermittent lights are required, gas is not only turned off and 
on very easily, but at each intermission the consumption of gas is stayed. 
This cannot take place when oil is used, for the oil lamp must be eclipsed 
by the interposition of opaque shades, the consumption of oil continuing all 
the time of each eclipse, whereas gas flames are extinguished by cutting off 
the supply of gas, and thus, during the period of darkness, the consump- 
tion of the gas is saved, 

Whilst speaking of intermittent lights, perhaps I may further say in this 
place that for lighthouses not only have we in gas a source of illumination 


superior, in my mind, to any other, but also an exceedingly useful motive | 


power. I do not now refer to gas engines, the great value of which for 
lighthouse purposes I shall have to mention further on, but to the ordinary 
pressure of gas, by which we are enabled, in some cases, to actuate mechan- 
ism for causing the intermissions of the light, and thus dispense with the 


costly ciockwork usually employed for the purpose. We are all familiar 


with the gas “ Barker’s mill,” by which lights of gas are caused to revolve 


oil station ; but they also show that the cost of gas is much less than oil 
the superior light of gas into consideration, its cost is much less than oil. 
(See Appendix. ) 


DIOPTRIC LIGHTS. 


Fresnel, the great French optician, and the not less eminent Scottish 
philosopher, Sir David Brewster, are both entitled to the honor of introduce- 
ing for lighthouses what is known as the dioptric system. In this system, 
instead of using many small lights, each in the focus of its own reflector, 


one large lamp only is employed, and fixed in the ce utey of cut-glass lenses, 





which refract the light and transmit it to the horizon, performing precisely 
the same office as reflectors, but doing the work in a different manner. JI 
have here dioptric apparatus for a ‘‘ fixed light ” of what is called the first 
order. You will see that it is divided into three portions—the center (which 
is called the great refracting belt), the top zones (or prisms), and the bottom 


prisms. The effect of this apparatus is to send a parallel beam to every 
part of the horizon, I have also here this annular lens, also of the first 


order for revolving lights, and as I thought you would be interested in see- 


ing practically the effect of lenses for revolving lights, I have arranged it so 


that it may be moved and cause its characteristic beams or flashes of light. 
It is perhaps needless to mention that the power of each beam from a re- 
volving hght is vastly greater than that from a fixed light, inasmuch as in 


the case of the latter the light radiates from the center to the whole horizon, 


but in the former it is intercepted and condensed into eight beams. It is 
obvious that these powerful beams would never reach all parts of the hori- 
zon if the apparatus were not caused to revolve. You will notice that the 
angles of darkuess are very large. I hope to show you practically, when 


we light our burners, how small a portion each beam illuminates when not 
| revolving. We are this « vening indebted to the Commissioners of Trish 
Lights for the use of these dioptric apparatus which they have kindly lent 
me for experimental purposes, 

The oil lamps which are used for dioptric apparatus are Argand lamps 
having concentric wicks, 2, 3, 4, and 6 in number. Here is a 4-wick iamp 
and chimney. I have not lighted it, because it is difficult in a room like 
this to maintain the perfectly even draught in the flue which surmounts the 
glass chimney, without which draught the lamp is liable to smoke and vary 
in illuminating power. A full-sized drawing of this lamp is on the wall, and 
also one of the 6-wick oil lamp, which is the largest in use, I am informed 
that still larger lamps are being experimented upon. If the experiments 
prove successful it will be important for some lighthouses, for—for the 
reasons which will presently appear—I cousider an increase in the size of 
our lighthouse illuminants w ill be of great advantage. 

I come now to the main subject for our meeting to-night, viz., the intro- 
duction of gas fcr dioptric lights for first-order lighthouses. It is perhaps 
known to some who are present that the Commissioners of Trish Lights 
were the first lighthouse authorities to make use of gas as an illuminant for 
important lighthouses. They have done me the honor of adopting the ar- 





rangements and burners for the consumption of gas which I have devised from 
time to time. My aim has been to obtain the greatest possible intensity with 
the greatest possible volume in the gas flames which I employed. Before 
| showing you these flames I may perhaps te permitted, for a few minutes, 
| to explain some of the steps by which I was led to construct gas burners 
| for lighthouses in the form in which they are now used, 
CONSTRUCTION OF BURNERS. 

As T have befcre stated, only Argand burners have been used for the com- 

bustion of oil in first-order lighthouses, and one of the first things I did was 


simply by the force with which the gas issues from the orifices at which it| to construct Argand burners for gas, with concentric rings. I also, by a 
is burned. This is one example of the motive power to which I refer. | very simple process, converted the 4-wick oil lamps into 4-ring Argand gas 
Again, the great draught caused by the ignition of gas under tubes such as burners, and burned the gas with an ordinary oil lamp chimney. 

those now used at lighthouses is capable of rotating a powerful fan, by} Here is a lamp which I altered in this way many years ago. I found that 


which the valves admitting the gas to the burners may be turned on and off 
as required, Another method of turning gas off and on automatically, 


by carefully regulating the air passages a good light in both cases was ob- 
tained, but that the full advantage of rich cannel gas, which, for obvious 
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reasons, is that used at lighthouses, could not be developed by Argand | 
burners. The fact that Argand burners do not give as good photometric 
results with rich as with poor gas has been long known to gas engineers. I 
proved it to my own satisfaction by my experiments, and I also found that 
glass chimneys for large lights were troublesome, liable to breakage from 
accident as well as from varying temperature, and required careful clean- 
ing ; besides which the cleanest glass presents some obstruction to the 
transmission of light. I therefore sought for another plan of applying gas 
which wou!d not have the disadvantage of requiring the use of glass, and 


would develop the full power of cannel gas. It occurred to me that if any 


plan could be devised by which the excess of carbon—the smoke—existing | 


in rich gas flames, could be turned to account as a means of increasing their 
illuminating power, a valuable desideratum would be obtained. I accord- 
ingly made many experiments with that object, and came to the conclusion 
that I could find no better basis for my efforts to that end than the ordinary 
well-known fishtail jet, or a combination of burners or jets of the fishtail or 
The fishtail jet, it is hardly necessary to say, is bored 
The streams of gas 


batswing type. 
diagonally on opposite sides of a small internal cone. 
issuing from the orifices impinge against each other with considerable force, 
and the result is the thin sheet of flame with which we are so familiar. 
This flame, possessing a large surface to which the oxygen of the air readily 
gains access, is in consequence rendered brilliant and comparatively smoke- 
less. But on closely examining the flame of a fishtail burner it will be seen 
that toward the top, where the force of the stream of gas is nearly expended, 
it is thicker, and inclined to be smoky. The larger the bore of the burner 
the thicker the stream of gas, and (its pressure and quality being good) the 
greater the amount of unconsumed carbon. 

When a number of fishtails are arranged so that the upper extremities of 
their flames touch each other, they run up (because of the absence of air 
between each jet) into somewhat smoky tails; but the light they give when 
thus united is increased, with hardly any increased consumption of gas, 
much beyond the mere multiple of the illuminating power of their single 
flames, as may be seen in a momont by bringing two tishtails together. I 
made this peculiarity of the fishtail available for producing a large flame of 
high illuminating power, and I devised this form of burner. I 
construction double jets (a simple form of governor), by which 


used in its 


‘ 
t 


4 more 
effective combustion of gas is attained, with less consumption for each jet, 
than in the burners which I used in my earlier experiments. The principle 
of the double jet is not new, but I believe that the present form of its ap 
plication was entirely so. It is exceedingly simple, and may be explained 
by this ordinary gas burner. 

Having thus obtained a maximum of illuminating power from each jet, it 
remained to build up of such burners a flame suitable for lighthouses, and 
in doing so, to make use of means to utilize the smoky part of the united 
flame. I accordingly placed an overhanging flue of suitable size above the 
burners, so as to effect this object by the indraxght of air upon the top of 
the flame. 
peculiar arrangement of numerous fishtail jets, but by suspending over the 
flame which they unitedly poduce an oxidizer of tale or other material, by 


means of which a current of air is brought into contact with its smoky part, 


The power of the burner is therefore obtained not only by the 


rendering it not only smokeless but exceedingly white. The combustion is 
also assisted by a bottom cone, for equalizing a current of air to the flame. 
The oxygen of the air is thus twice utilized—first, at the bottom of the 
flame, through the medium of the several fishtail barners, and, secondly, 
at the top of it, where its action raises to a white heat the large quantity of 
This may be seen if I light the burner, which, I 
may mention, is of the size used for ordinary clear weather in lighthouses. 


solid carbon found there. 


POWER OF BURNERS, 


It is so constructed that 
a light-keeper can increase the power of the light by five steps, according as 


I have here a complete lighthouse gas burner. 


the state of the weather may require from the burner used in clear weather, 
consisting of 28 jets, such as I have just lighted, to the second, third, 
fourth, «nd fifth fog powers, consisting ot 48, 68, 88, and 108 jets respect- 
ively. The illuminating power of each of these burners, as ascertained by 
Dr. Tyndall, in an official investigation which he made on the subject at 
Haisbro’ Lighthouse, are shown in the table on the wall as respectively 429, 
832, 1,253, 2,408, and 2,923 standard sperm candles, while the power of the 
largest lighthouse oil lamp at present used is but 722 candles. The changes 
from one power to another can be made very quickly by the use of a pe- 
culiar arrangement of mercurial joints, as I shall now show you, 

These large burners at which we have just been looking may be termed 
fog burners. We all know, especially those among us who reside much in 
London, that there are fogs capable of obscuring any artificial light, and 
that even the sun’s rays can but feebly penetrate dense fog ; but at sea, 
when fogs are not very dense, or when the weather is merely what is called 
thick, and sufficiently so to obscure ordinary lights, then it is that the mar- 


jner derives the benefit of the powerful lights such as I have just shown you. 
- i 


These gas lights are used at six lighthouses in Ireland—Howth Bailey, 
Rocabill, St. John’s Point, Wicklow Head, Mine Head, and Hook Tower — 
and at the two Haisbro’ lighthouses in England. They are also used in a 
different form at Galley Head, County Cork, as I will presently mention 
more particularly. Some of these lights have been 17 years in use ; they 
have never failed, and have always given great satisfaction to the sailors 
Dr. Tyndall, scientific adviser to the Board of Trade, exam- 
His reports 


| using them. 
ined these lights from time to time and reported upon them. 
agree with those of the mariners, and they very authoritatively pronounce 
gas for lighthouses to be superior to all oils, 

It may be asked, under such circumstances, why tle system has not made 
|further progress, and why, with one exception, no lighthouse has been sup- 
plied with gas since 1873. In 1875 the Trinity House advised that the gas 
| system should be further developed ; but the further development has not 
taken place. The Commissioners of Irish Lights have again and again 
| asked the sanction of the Board of Trade for the farther extension of the 
| system, but the extension has not taken place, although there is now some 

This is not the time nor the place to investigate this 
Perhaps some time a chapter may be written upon it. 


| sign of improvement. 
part of the subject. 
| But meanwhile I think I may venture to say that the delay has not arisen 
| from any inherent defects in the gas system, or because a better plan has 
| superseded it; all the evidence is the other way. Mariners still think as 
|highly of it as when it was first introduced ; and quite recently the Cow- 
missioners of Irish Lights received testimony from captains of steamers 
passing their gas lights, to the effect that in fogs, by their means, they 
could ascertain the position of a lighthouse when, owing to the thickness of 
the weather an ordinary lighthouse could not be seen, 

1 will now light a gas burner in each of the two kinds of dioptric appar- 
atus which are here, and will move the annular lens, that you may judge of 
the comparative effect of revolving lights and fixed lights. 


LARGER LENSES, 

If, instead of using any of these ordinary lighthouse lenses, which were 
designed for oil lamp flames, 4 inches in diameter by 3} high, I were to use 
a lens made to suit my large 108-jet gas flame, which is nearly 12 inches in 
diameter by &} inches high, I need not say the illuminating effect would be 
enormously greater. I trust that before long lighthouse authorities will 
sanction the construction of such lenses, and so gain tke full benefit of the 
large flames, which have, so far been only produced by gas. 


QUADRIFORM LIGHT. 

Being fully convinced, from long practical observation, of the importance 
to the sailor of using large lights in illuminating fog, I determined to push 
that principle to the utmost limit permitted by the lenses now used in 
lighthouses, and I devised a plan by which, in foggy weather, double, 
treble, and quadruple the power of the largest gas light and lens at which 
we have heen looking, can be obtained. This plan, which has been termed 
the biform, triform, and quadriform system, consists in placing two, three, 
or four burners, vertically, over one another, and making an arrangement 
by which the products of the combustion of the lower burners are intercep- 
ted and turned outward, so as not to interfere with the upper burners, 
while a supply of pure air is conveyed to each of them by cylindrical open- 
ings, brought through the flues. The air thus introduced is sucked in 
briskly by the draught, and much heated by its contact with the nearly 
red-hot casing of the internal flue, as is also tiie gas, the pipes for which 
are in the hot chamber. ‘The illuminating power of the upper flames is 
materiaily increased by this arrangement, 

That you may clearly understand the manner in which these lights are 
burned one above auother, I have here arranged two such lights of small 
size, and you will observe that so far from the upper being injuriously 
affected by the lower light, it is improved by the high temperature at which 
it is burned, and the constant supply of fresh air which is sucked in by the 
apparatus, which I have described. Without this apparatus, the upper 
lights would have hardly any illuminating power. 

I have here a model of the quadriform apparatus at Galley Head. 
are 32 lenses arranged ir Each 
size of this first-order lens, and one of these powerful gas lights is placed in 
the focus of each tier ; thus there are eight pillars of light, about 13 feet 
6 inches high and 3 feet wide, the great beams from which are continually 
A full-size elevation of the lenses is on 


There 


four tiers, 8 in each tier. lense is of the 





visiting every part of the horizon. 
the wall. 

The great illuminating power (calculated to be more than a million can- 
dles) of this lighthouse, it is to be remembered, is completely under the 
cuntrol of the light-keeper ; only one-fourth of it is applied in clear weath- 
This 
light, though the largest in the world, is also one of the most economical, 
only about one-half of the quantity of gas which would be used in an or- 
dinary flashing light being consumed. This arises from its being what is 
termed a group flashing light—that is the flashes from the lenses, instead of 


er, the other three portions being added as the weather thickens, 
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being single flashes, as usually exhibited at lighthouses, are each of them, 
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| 
kind, and, indeed, to any order of dioptric apparatus down to the sixth or 


by the continual extinction and re-ignition of the gas, broken up into four | smallest. 


or five beams, which constitute a group of flashes recurring at regular inter 


Useful as are the results of ex-foeal light in the cases of which we have 


vals, thus presenting a very distinctive light for the guidance of mariners. | been speaking, its advantages are still more manifest in the triform and 


This is accomplished by the same clockwork machine by which the lenses | 


are saused to revolve, The interval between the group of flashes is one 


seconds ; thus there are two seconds of light followed by two seconds of 
darkness, during which the gas is cut off; hence the economy. 

One word more as to flashes. Just as the suddenness of the flash of a 
gun catches the eye, so the effece produced on a fog when these large gas 
buruers are suddenly lighted is very striking ; and the use of gas as an in- 
termittent light for lighthouses purposes is valuable, not only because of its 
econumy (the intermissions, as I have said, being due to the cutting off and 
and consequent saving of the gas), but also because of its illuminating 
effect on fog by the sudden exhibition of its great light. 

Since the completion of Galley Head Lighthouse the Commissioners of 
Trish Lights have received from the commanders of the great-ocean steamers 
which pass Galley Head the most satisfactory testimonials as to its power 
and distinctiveness. I will only quote one of many testimonials. Captain 
Glendall calls it ‘‘a most powerful, strongly marked, and appropriate 
light, and of great service to shipping navigating that part of the Irish 
coast, it being so readily distingushed from all others in its vicinity.” 

Dr. Tyndall visited it and reported that, supposing its group flashing ap- 
paratus dispensed with, it would be a revolving light ‘‘ surpassing any 
other in the world.” Its burner is of 68-flame size ; but were the power of 
the burner reduced to 48-flame instead of 68-flame, ‘‘ the light with its full 
strength evoked would still transcend all other revolving lights.” 


EX-FOCAL LIGHT. 


Before leaving this part of the subject I may be permitted to say a few 
words respecting one of the most important advantages of gas used in the 
manner I have just described for lighthouses. This advantage consists in 
the great amount of ex-focal light which is transmitted by the ordinary len- 
ticular apparatus, owing to the large size of the gas flame. At the last meet- 
ing of the British Assvciation, I introduced this subject, and quoted striking 
testimony, from seamen and other persons qualified to judge, to the effect 
that, by means of this ex-focal light, a mariner is enabled in foggy weather 
to see the position of a lighthouse which, unassisted by the ex-focal light, 
would not be visible, ‘Time will not permit me now to repeat this evidence 
which, however, is easily obtained, it having been printed for circulation ; 
but the cause of that good effect 1s obvious. 

You will observe that the gas burners have, to a greater extent than the 
oil lamp, what are termed tails of light, reaching up into the overhanging 
flue ; these tails are, of course, ex-focal, and a considerable amount of their 
light is directed towards the sea, and thus illuminates it at the base of the 
lighthouse. The effect of the upper prisms, at which we have been looking, 
is to throw the light from these tails upwards towards the sky, as shown in 
diagram. While it is useful to throw down light so as to illuminate the sea 
at the base of the lighthouse, it is, I venture to say—notwithstanding the 
opinion of some opticians—still more useful to direct light towards the sky 
in order to illuminate the mists and fogs, more or less dense, which fre- 
quently hang over the headlands and islands upon which our lighthouses 
are built. The effect of the top and bottom prisms is, however, feeble com. 
pared with that of the central belt, and for this reason—as you have already 
noticed in the case of Galley Head—I would discard their use altogether for 
great sea lights in which gas is used. In looking at these diagrams, it may 
be well for me to remind you that the light represented by the lines shown 
in them is not of the nature of ordinary diffused light—snch as proceeds 
from naked flames, which follows the law of diminution according to the 
square of the distance—but is directed light, and follows a definite path, 
with but little diffusion ; and this applies as much to the light which is ex- 
focal as to that which is focal. 

Now, as to the effect of the fog powers of the gas light. Looking at the 
diagrams on the wall, it must be plain that as the gas flames are enlarged 
in diameter, there will be ex-focal light from that increased diameter (and 
still more from the greater heights of the flames), but it is also evident that 
there will be also very greatly increased intensity in the focal light, due to 
the increased depth of the flame. Surely there must be a great deal more 
strictly focal light given by the 108-jet burner, 2,903 candles, than by the 
4-wick oil lamp, 328 candles ? and surely it is plain that this increase of 
focal light urises from the portion of the flame which is ex-focal? yet, strange 
to say, these facts have been disputed, 

The advantages I have pointed out as possessed by large gas flames over 
flames of the ordinary focal size, are to be found in revolving lightr, as well 
as in fixed lights. Ido not, however, propose to occupy your time in con- 

sidering that branch of the subject, further than to say that these large 
flames are applicable to the dioptric apparatus of first order lights of every 








quadriform lights. For the reasons before given, in this form of light, I 


| discard the upper and lower prisms, and only use the central refracting 
minute, the interval between the flashes composing each group is about two | belts, or the annular lenses, of which we have 


been speaking. Another dia- 
gram shows that the rays from the middle burner pass beyond their own 
Jens to the upper and lower lenses, and are directed upwards and downwards, 
illuminating in their passage any mists they may encounter ; and not only 
is it from the middle burner that this takes place, but the top and bottom 
burners also transmit their light through their own. and through the middle 
lens, so that, besides the direct focal beam of the three combined lenses, 
there is a halo of ex-focal light all around thei, of such large size as to be 
exceedingly hely ful to the mariner in thick weather. I was interested, when 
visiting the recent Exhibition in Paris, to find that Messrs. Sautter, Le- 
monier & Co., the well known optical engineers, are constructing for the 
Russian Government, lenses, for the express purpose of throwing beams of 
light into the sky, to enable seamen to know the position of a lighthouse 
from which they were separated by a headland. It is evident that the Rus- 
sian authorities do not agree with the engineers in this country, who have 
maintained that beams of light which do not directly reach the eye are of 
no value to the mariner, and in this connection I may mention that I have 
receutly devised an entirely new plan of horizontal and skyward flashing 
lights, which I hope may be of great use to the mariner ; L intend very soon 
officially to make known its details, 
ELECTRIC LIGHT. 

The dimensions of the usual lanterns and dioptric apparatus of lighthouses 
not permitting us to use gas lights of a larger size than that which I have 
just described, it seemed desirable to consider whether we could not usefully 
add still greater intensity to our lighthouse gas flames than that obtainable 
from gas only. All our intense lights, such as the lime light, the electric 
light, magnesium light, etc., are costly ; but it occurred to me that, if I 
could add some such intense light to my large gas burners, so arranged that 
it need not be used except in thick weather, [ would, at comparatively small 
expense, produce a fog-light, combining both quantity and great intensity. 
I made many experiments, and at length arranged for what I termed a core 
for my gas burners. Any of the intense lights I have mentioned might form 
this core. I first used, as the simplest and least expensive, a rich hydro- 
carbon flame intensified by oxygen, such as I may, in passing, show you in 
this lightship lamp, that you may see its effect in increasing the intensity of 
the flame, I tried the electric light also for this purpose, because of its 
great intensity, and because of the facility with which, owing to the recent 
improvements in dynamo electric machines, it can be applied. The light 
from carbon points regulated by a Serrin or Siemens lamp is quite available 
for the purpose. By a simple alteration in the arms which hold the carbons, 
and of the clockwork by which those arms are moved, we can bring the 
light into the precise focus of the gas burner, and apply it at pleasure. By 
means of a gas engine, which of course can be used at all gas stations, this 
can be done ina moment. I have read small print at Salthill by the light 
tiansmitted from these combined lights at Howth Bailey Lighthouse, almost 
six miles distant, a test of the power of a lighthouse light more severe than 
has ever before been applied, so far as Tam aware. But powerful as this 
combination is, my experience of the behavior of the electric light in foggy 
weather is such as to prevent my proceeding further with experiments in 
that direction. At the last meeting of the British Association I had the op- 
portunity of laying the result of my observations before that scientific body. 
Briefly summed up, it is this—that while the electric light is much more in- 
tense than gas light, there is a double objection to its use at light- 


houses, 
Istly. That in clear weather it is misleading to the sailor, he cannot be 


certain of his distance from it. In some states of the atmosphere it looks 
equally bright whether it be ten miles off or only one, 

Qndly. In foggy weather, when a light is specially needed, it is more 
easily totally obscured by fog than the large gas lights, combining quantity 
with intensity, which are now used for lighthouses, and which have again 
and again b:en seen in fogs in which the electric light has been quite invis- 
ible. 

The opinion of many scientific men has been adduced to this effect, and 
the evidence is so strong, that it seems to me that the conclusion is inevitable 
that the electric light is not well adapted for lighthouses. Would it not be 
wise, in the interests of the maritime public, that the question should be 
thoroughly investigated, with the view of ascertaining whether it is right 
that this light should be used any longer at lighthouses, 


BEACONS, 


When it is desired to establish and maintain lights upon beacons where 
space is limited, and to which access by boat is difficult or expensive, gas 
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properly dried by chloride of calcium may be very conveniently appiied as 
the means of illumination. A gas station on shore will command any desired 
number of beacons, and the lights may be simultaneously lighted and ex- 
tinguished from the shore. 
eration to the Commissioners of Irish Lights, is very simple; during the 
day time the gas is supplied at a pressure, say, equal to a column of water 
six inches high, to maintain a small light about the size of a pea in the lan- 
The gas for this light is driven through a bye-pass in 
the valve of an automatic gas governor of suitable size fixed on each burner 


tern of each beacon. 


and the high pressure at which the gas is supplied prevents wind, or any 
slight movement of the supply pipe, from causing the extinction of the small 
At 
night-fall, when the time arrives for exhibiting the light in the beacon, the 


flame which thus remains as the permanent lamplighter of the beacon. 


pressure at the shore station is diminished from six inches to, say, one inch, 
and this reduction in pressure immediately acts upon the governors which 
are attached to each light, causing their valves to open and thus admit gas 
for a full-sized flame. When the beacon light requires to be extinguished, 
the reverse process is gone through, the pressure on shore is increased, the 
governor valve rises and extinguishes the light, leaving, however, the small 
bye-pass pea-sized flame ready for the performance of its function of lamp- 
lighter on the next occasion. The littie apparatus I have here will clearly 
illustrate this method of illuminating beacons. 1 will put it into action. 
You will see that to light and extinguish the light at the opposite side of the 
room, I simply reverse the ordinary plan to which we are accustomed, I 
turn off this cock to cause the lights to spring up, and I turn it on to ex- 
tinguish the light. 


ATMOSPHERIC GAS, 


At certain lighthouse stations there is hardly room for ordinary coal gas 
apparatus, although there are very few where space is so limited; but in 
cases like the Eddystone, Bell Rock, Fastnet, and others, an ‘* atmospheric” 
I do not now intend to enter into the merits of 
air gas as compared with ordinary coal gas. Much has already been written 
on the subject ; nor is gas of this kind any novelty ; it is nearly as old as 
the country in which we ar? living : I merely wish to submit that it is in a 
peculiar manner suitable for such purposes as the illuminating of rock 
lighthouses where coal gas is difficult of application. I may, perhaps, be 
permitted to remind you that air gas is not explosive, except in the same 
way that coal gas is explosive. This has been abundantly proved by its ap- 
plication without any accident whatever in many hundred cases to the or- 
dinary illumination of country houses, and by the numerous experiments 
which have been made in attempting, without success, to explode mixtures 
of any proportion of hydro-carbon vapor and air burned under ordinary pres- 
sure. That air can be so charged with carbonaceous vapor as to form an 
illuminating gas of constant illuminating power, the operation of the appa- 
ratus which I have here would clearly prove. As in all air gas machines, a 
current of air is impregnated with the vapor of such volatile liquids as may 
be employed for the purpose. I prefer a volatile product of Young’s para- 
affine, but the peculiarity of this apparatus consists in the manner in which 
atmospheric air is saturated. 

The principle upon which this part of the apparatus is constructed, is 
similar to that of the ingenions water-heater of Mr. Maughan. You are 
aware that, by one of these useful water-heaters, we can, in less than a min- 
ute, make a stream of cold water so hot as to be unbearable to the hand. 
This rapid change is effected by means of coils of wire, upon and within 
which drops of water are so finely divided, as to be immediately vaporized 
by the heat of the gas flame. 
I apply the same principle to my gas machine ; just as water 


gas machine is available. 


This is a coiled wire, such as is used in the 
apparatus. 
finely divided is quickly heated by the hot vapor of lighted gas, so does the 
hydrocarbon vapor of the liquid in the gas machine, when finely divided, 
quickly and thoroughly saturate the air with wluch it is brought in contact. 
A cylinder made of spiral wires is caused to revolve by the same weight 
which drives the air-blower, and by which a constant pressure is maintained, 
One half the cylinder is submerged in the volatile liquid contained in the 
lower part of the apparatus, and the result is gas of high illuminating power. 
An atmospheric gas mach‘ne of small size 1s on the table. 

The cost of this gas is about the same as that of ordinary coal gas, but its 
advantage over home-made coal gas 1s the simplicity of the apparatus by 
which it is produced, requiring neither fire, nor retorts, nor gasholders, but 
little attendance (say a few minutes per day), and no special knowledge on 
the part of any person in charge of it. Gas of this kind has also the very 
great advantage that the products are as harmless as those evolved from the 
purest wax, and cannot tarnish the silver plating of reflectors, or injure 
other things, upon which the products of coal gas sometimes act detriment- 
ally 


GAS GUNS AS FOG SIGNALS, 


The great importance to navigation of audible fog signals is now univer- 


The plan I have adopted, and exhibited in op- 





Some years ago, when I was engaged for the Commissioners of Irish Lights 
in fixing gas making apparatus at several of their lighthouses, in order that 
gas might be used instead of oil, as the illuminant, it occurred to me that it 
would be convenient to use the gas available at such lighthouses for gas 
guns, as fog signals. With the sanctiou of the Commissioners I fixed gas 
guns of various sizes at Howth Bailey Lighthouse, and Dr. Tyndall and 
other gentlemen connected with the Board of Trade experimented with 
them. The noise of the gas gun is caused by the explosion of a mixture of 
oxygen and coal gas. We are all familiar with such explosions in the lec- 
ture room, but gas guns capable of producing a noise loud enough for a fog 
signal have only been tried, so far as I am aware, at Howth Bailey Light- 
house. 

This mode of signalling has a very important advantage, viz., that the 
gun may be fixed at the water’s edge, or on a rock in the sea, at a consider- 
able distance from a lighthouse or fog-signal station, and can be loaded and 
fired as often as required from the station without necessitating the light- 
keepers leaving their post; the noise of the explosion and the flash (in itself 
a good fog-signal) being all the while at the point of danger. It is easy to 
imagine that such a point, say an isolated rock, might be too small to hold 
an ordinary gun, and be so inaccessible from the lighthouse as to render the 
attendance of a gunner almost impossible. 

Tu order to show how these guns are used, I have fixed one of small size 
in the far corner of the room, which, for the occasion we may call an outly- 
ing rock, and connected it by an iron tube with this lecture table, which we 
may ¢all a lighthouse on shore, This gasholder contains the charge, which, 
of course is gaseous, and not solid as in the case of an ordinary gun. So 
soon as I have loaded the gun—which you will see that I do by simply 
opening a cock—I apply a light here at the shore end of the tube, by per- 
cussion cap or otherwise, and the gun at sea is fired. It will be seen that 
the explosion very quickly follows the application of the light, so that these 
guns may be fired at a great distance from a light-house or fog-signal sta- 
tion—a gas gun might be thus half a mile long. If the shots ure required 
to succeed each other rapidly any number of charges may be got ready and 
successively used. I will now fire the gun which I have loaded. 

The gun which you have heard, being simply a piece of tubing, two inches 
bore by six feet long, has but a feeble sound. The experimental gas guns 
at Howth Bailey are tubes about eighteen inches bore by nine feet long, and 
are, as you may suppose, of enormously greater power. The sound of the 
Bailey gas gun is about equal to that of an eighteen pounder cannon, and 
the cost of each shot of gas is about the same as that of each charge of gun- 
powder for the cannon. 

GAS SIREN. 


One of the most important fog-signals with which we are acquainted, if 
not che most importuut, is the American Siren. It has been well-described 
by Dr. Tyndall, Sir William Thomson, and Sir Richard Collinson, and 
I only refer to it for the purpose of pointing out that the value of 
this usefal instrument is much increased by its being driven by gas, 
With gas, at a lighthouse, we are able to set up a most convenient 
motive-power, 1equirlng neither furnace, boiler, nor stoker, and capable of 
instant application. The gas engine is by far the best means of driving a 
siren, chiefly because it may be put into motion in a moment, by the mere 
The advuntage of this instantaneous evocation of 
power can hardly be over-estimated in these days of rapid steam navigation. 
It is of the utmost importance that, in foggy weather, we should be able to 
put a powerful sound-signal into full blast at a moment’s notice, and this is 
what can be done with a gas-driven siren. Shipwrecks may take place while 
we are waiting for the heating of steam boilers, or hot-air engines ; and if, 
as I believe is sometimes done, the furnaces are kept always alight, great 
waste of fuel is of course involved. 

One of these gas sirens has been in operation for some years at Howth 
Bailey Lighthouse, As an example of the efficiency of this plan of working 
it, I may mention that on one occasion last year it was sounded for 56 con- 


* 


application of a match. 


secutive hours.* The siren at that important station has given great satis- 
faction to sailors passing near it in fogs, but I may add intense disgust to 
the residents on the Kingstown shore, six miles distant, where its unceasing 
wail is not conducive to sound slumber. Right minded people, however, 
rather enjoy this discomfort for the sake of the mariner. There are, I am 
confident, some such philantrophists in the world, and among them, I have 
no doubt, are included the audience whom I have now had the pleasure of 


addressing. 


* The great advantage which I claim for this method of working the siren, 
above all cther forms of the instrument with which I am acquainted, consists in 
this, that from the compactness and simplicity of the arrangements by which it is 
driven. and from the fact that it is not necessary it should be united, by belt or 
otherwise, with any motive power, it can be sounded at the water's edge or on 


| ontlying rock, or at any position far distant from the station at which the steam 


sally admitted. Amongst those which have been suggested are gas guns. | poiler or compressed air receiver is situated. 
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CONCLUSION, 

In conclusion, I would say that these gas fog signals are important acces- 
sories to the gas system, rendering it more complete and lessening its ex- 
pense ; but 1t is respecting gas as an i//wminant for lighthouses that we are 
more immediately concerned this evening, and it is to that subject that the 
principal part of this paper has been devoted. I believe, and have endeav- 
ored to prove, that gas compares favorably with any other illuminant which 
has been introduced, having, besides its greater illuminating power and 
moderate cost, ‘‘a flexibility, handiness, distinctiveness, and power of 
variability to meet the changes of the weather,” by which it will maintain 
its superiority over the present oil system. These are not my words; they 
are those of the highest living authority on lighthouse lights; and as he 
has again and again, after most painstaking investigations, pronounced in 
favor of gas, and as his opinions have beeu corroborated by otier thoroughly 
competent scientific persons (Sir William Thomson, F.R.S., Sir Richard 
Collinson, Sir Leopold McClintock, F.R.S., etc.), and borne out by the 
unanimous testimony of sailors navigating the seas where gas is used, it 
seems only reasonable, as the safety, nay the lives of mariners are at stake, 
to say ncthing of the incalculable amount of property which they carry for 
us in their ships, that a// our sailors in a// our seas should hava the advan- 
tages which gas-lighted lighthouses can give them. 


APPENDIX, 
MEMORANDUM OF ANNUAL COSTS OF GAS AND OIL (FROM PARLIAMENTARY 
PAPER. ) 
No. 1.—Paraffin Oil. 


. @ 

Six-wick lamp, burning three outer wicks only, costs 8s, 8d. per 
night, for 305 nights (clear weather), gay.............. gives Joe 5A 

Six-wick lamp at full power (foggy weather) costs 11s, 10d. per 
ed "pg MEET LAEIELE REEL ECE EET EET EEee 35 12 0 
Total perannum.......... Baatians G66 £167 17 0 

Maximum illuminating power, 722 candles, 
No. 2.—Triform Gas Light. 

£ 8s. d. 


One 28-jet burner costs 6s. 8}d. per night, for 305 nights say.... 102 6 0 
Three 28-jet burners cost £1 0s. 2d. per night, for 60 nights, say 6010 0 


Pe IN in sis ss cine scccsencs £162 16 ¢ 
Maximum illuminating power, 1,288 candles. 


~ 


Cost of paraffin greater than gas by £5 1s. 
Illuminating power of gas greater than that of paraffin by 566 candles 


No. 3.—Also Thiform Light. 
£ a ¢& 
One Sheiet harnay for. DOG MIBBI. 6.6 ao o6s cae ce cc caees covccecis 102 6 0 


Three 48-jet burners cost £1 16s, 8d. per night, for 60 nights, say 110 0 0 


fe £212 6 0 
Maximum illuminating power, 2,496 candles. 
Cost of paraffin less than gas by £44 9s. 
Illuminating power of gas greater than that of paraffin by 1,774 candles, 


Note.—These figures as to paraffin are taken from the Trinity House 
Table, Parliamentary Paper C. 1,151, 1875, p. 64; but in this calculation 
the price of paraffin is reduced to “that now paid by the Commissioners of 
Irish Lights, and instead of taking one-half for the consumption cf paraffin 
in clear weather, the actual consumption of the three outside wicks, which 
are turned down in clear weather. The consumption of the three outside 
wicks is much more than half, they being so much greater in circumfer- 
ence, The figures as to gas are also taken from same Parliamentary Paper, 
page 44. 

Table showing the Comparative Annual Cost of Paraffin and Gas, taking 
into account the Maximum Iluminating Power in each case. 

Annual cost of producing an illuminating power of 100 candles : 

With 6-wick paraffin lamp, burning three wicks for 305 nights 

and six wicks (full power) for 60 nights ............ 

With triform gas, 28-jet burner for 305 nights, and two other 28- 


A ae ey CUS EET Eee PLT eT eee ee 1212 9 
With triform gas, 28-jet burner, for 305 nights, and three 48-jet 

SI Ss Se ic laid ha taebecsdh bs aeherer-. &1¢: 1 
With triform gas, 28-jet burner for 305 nights, and three 68-jet 

burners for 60 nights...... MCL Meee Lee eee ee er 7 €9 
With triform gas, 28-jet burner for 305 nights, and three 88-jet 

burners for 60 nights................. Coe its eee eee a Pe 5 8 6 
With triform gas, 28-jet burner for 305 nights, and three 108-jet 

burners for 60 nights..... sec concccecccceessccsceesecesices. § 6°S 





Or reduced to a unit of one candle power. 
Annual cost of producing an illuminating power of one candle— 


S-6a & 

With paraffine burned as above.... BA SG dace davtiw kc cces x 0 4 8 
With triform gas as above, 28-jet burner...... €. >. ae ee 02 6 
ss ME doe heals wx eS 

“ i RN wie srg ses cu arte w vias « O2Ee8 

win - 88-jet ie Bene ee @ 2) 3 

of ae Ree ake” soit me ta 


DISCUSSION, 


The Chairman said this was a subject in which he had taken great inter- 
est for some years, and he must say that the deviser of the gas system of il- 
lumination for lighthouses had that evening given a most strikiug proof of 
his energy and ability. He had dwelt upon the handiness and flexibility, 
or, as Sir William Thomson called it, the plasticity of gas, which was a verv 
important point ; for, as every one connected with seafaring matters knew, 
at the present time, when lights were being so multiplied, it was very essen- 
tial to be able to distinguish one light from another; and gas lent itself to 
this very readily, if not better than any other possible system. Mr. Wig- 
ham began by attacking the problem as to the best form of burner, and the 
maximum amount of light to be got from burners, aud adopted a form which 
he supposed to be the best ; then he went on in a manner which was highly 
ingenious from small burners of 28 jets, about equal to a 4-wick lamp (in- 
deed, it was said on the diagram to be superior, being 429 candles as com. 
pared with 328, but he doubted whether that represented the most improved 
form of Trinity 4-wick lamp), from that he advanced to 48 jets, and then, by 
successive steps, to 68, 88, and 108. He had seen these lamps shining in 
various places on the coast, and they had given him great delight, being the 
most powerful flames he had seen. Happily, through healthy competition, 
the oil system was receiving great development in this country, and by-and- 
by, probably Mr. Wigham would have a hard conilict with oil lamps. He 
would be put on his mettle to prove whether his burners were superior to 
oil in its latest stage of development. There could, however, be no doubt 
that he had produced not only burners of unparalleled power, but at the 
same time of unparalleled pliancy and capability to confer distinctiveness on 
lighthouse lights. He had gone still further, and carried out what he be- 
lieved was substantially his invention, of superposing the central belts of 
the lenses one over the other, so as to multiply the light to an extraordinary 
extent. He had the pleasure of seeing the Galley Head light, and he did 
not think there could be two opinions about it, that it was the finest flame 
light which had yet been established, either in this or in any other country. 
On the whole, the public, and mariners especially, had reason to congratu- 
late themselves that a fresh mind had struck into this subject, which would 
have a good effect in two ways ; first by contributing these splendid lights, 
and in another way by stimulating those in favor of oil to push their exper- 
iments to the utmost. 

Mr. J. B. Redman said the author of the paper had given a most graphic 
description of the various improvements in lighthouse illumination, and he 
took it that nu man living had done more in the application of gas to this 
purpose. In 1843, he (Mr. Redman) published a pamphlet on the light- 
house system of Great Britain, in which he was then obliged to say with 
naiiiemes to gas, ‘‘ Coal gas, from the large quantity of fuel required for its 
production, and the consequent cost of its transport, and also the uncer- 
tainty entertained as to the safety of the light, had not been adopted except 
in a few harbor lights, and even then, in some cases, it has heen abandoned.” 
In 1877, however, when lecturing to a class of students in military engineer- 
ing at Chatham, he was able to refer to Mr. Wigham’s gas apparatus at 
Wicklow Head Lighthouse, as equal to five different degrees of power, and 
saying that it was so arranged that an ordinary oil lamp could be substi- 
tuted for it in a moment, showing that even at that time the safety of gas as 
an illuminant was not thoroughly recognized. But since 1863, at the Howth 
Bailey Lighthouse, where gas was first used, such substitution had never 
been required. It was also shown that the results were ‘higher than. from 
oil, prior to Mr. Douglass’s recent improvements, which possibly the Chair- 
man had referred to. Mr. Douglass had now produced oil lamps with con- 
centric rings, which would bura mineral or vegetable oil, and from which he 
got a very high illuminating power. There was also the American Doty 
lamp, which was similar in principle. The triform arrangement had been 
found at first to give only twice the illuminating power, with three times the 
consumption of gas, owing to the loss of light at top and bottom, but he be- 
lieved that had been satisfactorily got over. It occurred to him that the 
very beautiful lamps of Mr. Siemens might be applied to the lanterns of 
lighthouses. 

The Secretary (Mr. H. Trueman Wood) said he could not pretend to any 
practical knowledge of lighthouse apparatus, but some time ago, in connec- 
tion with investigations at the Patent-office, he had had occasion to become 
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acquainted with the principles of lighthouse illumination, and he might per 
haps offer a remark or two which might have the effect of eliciting some fur- 
ther information from Mr. Wigham. In the great battle which was now 
going on between gas and electricity there were few fields of more import- 
ance than this of lighthouse illumimation, and any information on this sub. 
ject would be most useful. There must of course be many places where 


nothing but oil could be used: and he supposed even Mr. Wigham would | 


admit that where the very greatest light was required they would have to 
rely on the electric light ; but in the great majority of cases the field was 
fairly open for gas or oil, and any further information ou the comparative ad- 
vantages of these two illuminants would be of great service. He would ask 
whether there was really any great saving by using gas where the dioptric 
system was adopted, because it was tolerably certain that with a good diop- 
tric system there was no loss of light at all; it was all concentrated into 
those parts of the horizon on which the flash came, the light which would 
fall on the dark parts being turned aside and added to the illumination 
where it was required. This being so, and all the light which was produced 
being utilized, he did not quite see where the saving was to come from, un- 
less it were that a much simpler apparatus could be used, which lead to a 
saving in the initial cost of the apparatus itself. If they were ever to have 
anything like the system advocated by Sir William Thomson in a paper 
read last year: by which each lighthouse would flash out its own name, 
there were obvious advantages in the use of an iliuminant which could be 
turned up and down: and caused to give flashes of any length or character 
which might be required, instead of a costly apparatus such as was required 
when it alone was relied upon for giving flashes of different lengths. With 
regard to the comparative penetrating powers of gas and electricity in fogs, 
it was pretty well admitted that in a thick London fog electricity had very 
little chance with gas. The yellow rays of the gas passed much more readily 
through the yellow fog than the more refrangible rays of the electric light ; 
but was this the case with the whiter fogs which prevailed at sea? He di 

not like to say much about the vexed question of ex focal light, but to an 
outsider it seemed strange that engineers should devote all their powers t 

concentrating all the light they possibly could into a very small are—the 
are subtended by a line drawn from the horizon to a point comparatively 
near the base of a lighthouse of considerable height was not more than 17 
minutes—and yet be grateful that some of it escaped from the apparatus, 
and was distributed to the ground and the sky. If that were really wanted 
would it not be better to construct the apparatus so that some of the ligh‘! 
would be purposely directed to those points, and not to trust to chance for 
such rays as were scattered abroad, where, no doubt, they bad their use, 
but where they were much less required than on the sea itself. 

Mr. Liggins remarked that now that our ships had so greatly increased in 
size, and the duration of voyages was so much accelerated, while greate 
punctuality was insisted on by passergers, it became of more importance: 
than ever that the mariner should be guided to a safe destination by the 
most perfect light that the knowledge of the present day conld devise. He 
had never listened to a paper with more satisfaction than the present one. 
He had not happened to be on the Irish coast for some years, and, there- 
fore. had not seen the lights referred to ; but until now he had been of the 
opinion, from some observations, that the most perfect lights on ovr coast 
were the two on the South Foreland. He crossed not long ago from France, 
on rather a misty day, as it was getting towards dusk, and he was struck 
with the extreme penetrative power of these two magnificent lights ; and on 
looking back towards France, he saw at Cape Grisnez a similar specimen of 
the penetrative power of the electric light. But he confessed after to-night’s 
exhibition he should go away satisfied that he had still much to learn with 
vegard to lighthouses and lightships. He should like to ask, however, 
whether the great concentration of gas lights in so small a space would not 
produce so much heat as rapidly to destroy the lurners, because if a burner 
or two were to give way each night, it would disarrange the light, and cause 
irregularity? Of course this was a matter of detail, which might be got 
over by experiment, He was quite sure from what he had heard that this 
matter was as yet in its infancy. 

Mr. Wigham, in reply, said the figures as to the power of the oil lamps 
were taken from the trials of the Haisborough lamps, which were then con- 
sidered the improved Trinity-house lamps ; and they were certainly a great 
improvement on those which had been used for many years before. There 
may have been subsequent improvements, and he believed there had, and 
that still greater improvements were in contemplation, but those were the 
Haisborough lamps about which a Parliamentary paper had been issued, 
containing the figures as he had given them. As to oil lamps being made 
to beat gas, he should enter into the fight with the greatest possible pleas- 
ure, because he was perfectly satisfied that if an oil light were made to-mor- 
row, having all the power and all the advantages which gas lights had, a gas 
light would be made to beat it next day. He saw so much capacity of de 
velopment in the future of gas, that he did not think the battle could be 
left long in dispute. It was quite true, as Mr. Redman stated, that when 





gas was first used in lighthouses, engineers were so timid about it that be- 
fore they allowed it to be applied they required that, at a moment’s notice, 
the gas burner should be replaced by an oil lamp. That was rather a diffi- 
cult thing to do, because of the adjustment of the oil lamp in its exact focal 
place, and because the time occupied in screwing the joints on and off was 
likely to be very considerable ; but a plan was devised similar to that by 
| which the gas light was increased, the oil lamp being made to drop into a 
cup of mercury, so that the oil would flow up immediately, without any 
screwing or adjustment. But so certain and continuous had been the sup- 
ply of gas from that day to this, that it had never been applied. Reference 
had been made to the loss of light from the top and bottom prisms; and it 
had been estimated that the light from these prisms was equal to 30 per 
cent, of that from the whole apparatus. He had often tried the experiment 
of shutting off the top and bottom, or shutting out the middle, and looking 
at the light from a distance, and it did nct appear to him that the propor- 
tion was so great; but even if it were, he thought it was better to have 
three times 70, i.e., 210, than 100; and for that reason he devised the tri- 
form light, cutting off the top and bottom altogether. The Siemens burners 
were certainly very beautiful, and he had been much attracted by them, 
They would form very suitable burners for lighthouses, only that he did not 
quite see that they were capable of being increased in power to meet the 
various states of the atmosphere. The products of combustion were drawn 
down a central tube, and he did not see how the power could be adjusted, 
at any rate so easily as in a burner which had not this central flue. Again, 
a considerable portion of the light was sucked down this central tube, and 
of course lost for all illuminating purposes, though it might be compensated 
for in greater intensity in the rest of the flame. He also had a doubt 
whether for a lenticular hght, which required a focus, it was not better to 
have that focus in a flame than to have a solid cylinder as in the Siemens 
lamp. He would not use the electric light at all for hgbthouses, but he 
did not go at length into that subject, as it had been thoroughly treated at 
York by the British Association. The evidence was to the effect that 
whether it was from the color of the light, or whether it was from the com- 
paratively small point from which the light emanated, where it had 
been tried it had been found wanting; and, after all, practical tests were 
the great thing in matters of this kind. He had ventured to say in the 
paper that the Government should try the electric light against some of 
these gas lamps, or against the largest oil lamp they could get. If the 
electric light were better than gas, by all means use it; but he had great 
doubts about it. He recollected trying it very carefully on the clock tower 
at Westminster, the Commissioners of Works at that time being very 
anxious abont it. He had a very powerful apparatus made by Messrs, 
Chanee, in which there was an electric light fed by a large Gramme machine 
worked by a steam engine in the basement, and it was compared with three 
68 jet burners such as he had shown. When he was in Palace-yard, he 
the electric light lit up the whole 
yard, and the gas looked like a tallow candle; but when they went to 


thought he was completely beaten ; 


Primrose-bill to judge of it, they found that when the weather got to a cer- 
tain degree of density, the electric light got smaller and smaller until it 
went completely out, and the gas light still shone through. There were 
some fogs which put the gas light out also ; but when the fog cleared away 
the gas light shown out first, and the electric light came in view a good 
while after. So that, however superior the electric light might be for some 
purposes, for lighthouses and for penetrating fog he feared it was not the 
best. He did not quite know what saving Mr. Wood referred to in the 
dioptric system ; but what he alluded to was the actual saving from the ex- 
tinction of the gas. Sir William Thomson and the Morse system had been 
referred to; and he must say he had always had the greatest sympathy with 
his views about that—especially those views which he had recently mod- 
ified. He had always thought it would be difficult to get sailors to go into 
the minutis of the Morse system ; but at the same time, in advocating a 
system of flashing ligh!s instead of fixed lights, because of their greater 
power, and that the flashes should be much more frequent—one minute, or 
even less, instead of two—his remarks were deserving of the greatest con- 
sideration. With regard to the ex-foca] light, they ought to be very grateful 
to optical engineers, who had taken so much pains to give as much focal 
light as possible ; he would like the greatest possible amonnt of light in the 
focus; but he would also like some light out of the focus, and he believed 
that in many cases it was more useful to have a large amount of ex focal 
l'ght than to have a very intense focal light, because the focal light was 
confined to a very small limit, while the ex focal light might have a very 
wide range, extending up into the thinner mists, above those which might 





possibly obscure the ove direct beam. It was not, perhaps, necessary to 


| say anything more about the electric lights at the South Foreland ; but he 
had heard complaints of their not always being visible in foggy weather ; in 


some cases the lights on the Admiralty pier at Dover were visible, when 
they were not. Heat was not destructive to his burners at all. The top of 
the burner was a common fishtail, which cost, perhaps, jd., and could be 
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replaced very easily ; and as to the lenses, great care was taken, before gas|from. The reports received indicated that creosoted wood was employed 


was allowed to be used, to prove that heat would have no injurious effect 
upon them. 

The Chairman then proposed a vote of thanks to Mr. Wigham, which 
was carried unanimously, and the proceedings terminated. 





The Fulton Municipal Gas Company of Brooklyn. 
oe 

The Fulton Municipal Gas Company of Brooklyn obtained a franchise 
from the Common Council of that city about three years ago to lay their 
pipes and furnish gas to consumers. They claim that they furnish a brighter 
and cheaper light than any of the old corporations, by the use of naphtha or 
the refuse of petroleum oil, which is blended with coal. Within the past 
tew days the Company has passed under control of the Standard Oil Com- 
pany, Messrs. B. Brewster, H. H. Rogers, W. Rockafeller, and H. R. 
Bishop having become members of the Board of Directors of the gas cor- 
poration named. The other directors are H. M. Benedict, president ; 
General James Jourdan, vice president ; and E. C. Benedict. The capital 
stock, it was announced yesterday, has been increased to $3,000,000, being 
an addition of $1,800,000 to the original amount. It is also proposed to 
extend the pipes throughout the city. The inevitable result will be, some 
members of the Company claim, that the old gas companies must either sell 
out or combiue with them. The overcharged consumers thay possibly 
profit by a gas war.—N. Y. //erald, April 15. 





Gas Industry.--Notes and Observations. 
—_— 


By Geo. SHEPARD PAGE, 


CREOSOTING. 

John Bethell, of London, Eng., has been recognized as the original inven- 
tor of the process of wood preservation by the use of creosote oil—the heavy 
oil of coal tar. This has been due to the fact that a patent was granted to 
him in 1838. In truth, the real discoverer of the only absolute method of 
preserving wood from either wet or dry rot, or destruction by the teredo, 
white ant, or other enemy of wood, was Henry Potter Burt, head of the 
firm of Burt, Boulton & Haywood, of London. Recent inquiries as to the 
origin of this invention, from the most undoubted authorities, have resuited 
in the following data. 

Mr. Burt was a practical engineer, and associated in business with Mr. 
Bethell, a solicitor by profession. The former supplied the technical 
knowledge of machinery and engineering materials which was necessary to 
render the process effective. This occurred in the year 1838, also made 
notable by the patent granted Francis Burnett for his process for treating 
wood by injecting chloride of zine into its pores, for which he was knighted 
by Queen Victoria. 

Mr. Burt founded the house of Burt, Boulton & Haywood, now widely 
known as the most extensive distillers of coal tar, as well as the largest es- 
tablishment engaged in creosoting in the world. They have eighteen wood 
preserving works in the different countries in Europe, from which creosoted 
railway ties and other timber are shipped to all parts of the world. 

Many other processes have been patented in Europe and in this country, 
most of them empleying metallic salts. In Europe nearly all have been 
abandoned, and the best engineering authorities agree that the only system 
which has a recorded life of ten years, for wood used in railway, telegraph, 
dock, and bridge construction, is that of creosoting. In our country there 
is a repetition, with slight variations, of the numerous expensive and disap- 
pointing use of the various salts of zinc, copper. barium, iron, ete. Large 
amounts of money have been paid by innocent capitalists for so-called 
‘patents ” for wood preservation which simply ring the changes on English, 
French, and German inventious, proved valuless two score years ago. The 
large amount of money invested in various schemes for developing processes 
of wood preservation, illustrate the general belief that ere long some pro- 
cess must be adopted for the treatment of wood, to secure ils increased 
durability. 

The conclusions of some of America’s ablest engineers will be of interest. 
Mr. T. E, Sickles, Consulting Engineer of the Union Pacific Railroad, dur- 
ing a recent journey stated to the writer that he was sent on a special 
mission to Europe to investigate this subject, and spent several months 
abroad thoroughly examining into the results of the various processes of 
treatment, His report was very exhaustive, and fully corfirmed the state- 
ments I have made. Creosoting was the only process which had enabled 
wood to survive the inevitable effects of exposure to the elements, 

Three years ago the American Society of Civil Engineers, through Mr. 
John Bogart, Secretary, addressed communications to a large number of 
engineers in charge of European railways, as to the process employed by 


alinost universally, and that cross ties and timbers were in many cases 
sound and in use after 25 years of service. 

In an interview with Capt. J. B. Eads, during which the subject was dis- 
cussed, he affirmed his belief in creosoting as the only reliable process. A 
few days since, in conference with Maj.-Gen. Q. A. Gillmore, President of 


c 
‘ 


the Mississippi River Improvement Commission, he gave unequivocal testi- 
mony to the value of this mode of treatment. Mr. G. Bousearen, Consulting 
Engineer of the Cincinnati Southern and New Orleans and North Eastern 
Railroads, writes me that the timber for the eighteen mile trestle across 
Lake Pontchartrain is to be creosoted, this process having been adopted 
after most thorough investigation. Mr. M. G. Howe, Chief Engineer of 
Houston and Central R.R., adopted creosoting five years ago, and a very 
large amount of timber has been treated at the extensive works at Houston. 
As another proof of the importance of this matter, the American Society 
of Civil Engineers have appointed a special committee of eminent engineers, 


,of which Mr. O. Chanute, Chief Engineer of the Erie Railway, is chairman, 


to investigate and report upon this subject, and it is expected that they will 
make a report at the annual convention of the Society in Washington, on 
May 16; and it is understood that the evidence in favor .of creosoting is 
most positive and convincing. 

I could multiply confirmatory illustrations, but these will suffice to con- 
vince every unprejudiced person that the creosoting system meets every 
requisite, and will in due time be as generally adopted in this country as it 
has been in Europe. f 





Award of Contracts for Public Lighting in N. Y. City. 
a 

The Gas Commission, which consists of Mayor Grace, Comptroller Camp- 
bell, and Commissioner Thompson, of the Department of Public Works, 
yesterday awarded the contracts for lighting the city for the year ending 
April 30, 1883. The contract made last year with the Brush Electric Light 
Company, for lighting Broadway from Fourteenth to Thirty-fourth street, 
Fourteenth street from Fourth to Fifth avenue, Thirty-fourth street from 
Broadway to Fifth avenue, and Union and Madison squares, was continued 
for the ensuing year. Last year the Brush Company were paid 33} cents 
per lamp per vight, but this year a demand was made for 70 cents per lamp 
per night. While continuing the old contract, the Gas Commission refused 
to extend the Brush Company’s territory, because of the greatly increased 
expense. 

The United States Electric Light Company for the first time received the 
contract to light Battery Park, City Hall Park, Broadway from Canal to 
Fourteenth street, Washington Park, and Fifth avenue from Washington 
Park to Fourteenth street. The price agreed upon is 70 cents per lamp 
per night. 

Coutracts were awarded to the various gas companies as follows: 

New York Gas Company, the district south of Grand street, at $17.50 a 
lamp per year ; Mannattan Gas Company, the district bounded by Grand 
and Thirty-fourth street, at $17.50 per lamp per year; Mutual Gas Com- 
pany, certain streets in the district between Thirty-fourth and Seventy-ninth 
streets, and the parks south of Thirty-fourth street, with the exception of 
Madison and Union squares, at $17.50 per lamp; Metropolitan Gas Com- 
pany, the remaining streets in the district between Thirty-fourth and 
Seventy-fourth streets, at $17.50 per lamp; Harlem Gas Company, the dis- 
trict north of Seventy-ninth street, south of Spuyten Duyvil Creek and the 
Harlem River, at $19.50 per lamp; Central Gas Company, the Twenty- 
third Ward, at $29 per lamp; Northern Gas Company, that portion of the 
Twenty-fourth Ward known as West Farms, at $32 per year ; Yonkers Gas 
Company, the remaining portion of the Twenty-fourth Ward, at $30 per 
year.—New York Herald, April 18. 





The Electric Light.—Its Uses and Abuses. 
<> 

The parties who have undertaken the task of furnishing the electric light 
in this city suffer a great many inconveniences. In the first place, it is 
asserted that the engine used at the company’s headquarters is not of suffi- 
cient power to furnish the necessary light, an annoyance greatly complained 
of by customers. Very often it transpires that the light is entirely extin- 
guished, and the only alternative left the customers is to use the gas—an 
expense entirely unlooked for. It often happens that light is not furnished 
for four or five nights during the month, but when the monthly bills arrive 
it is found that no reduction has been made for the nights on which no light 
had been furnished, a fact which causes a deal of trouble to both the con- 
sumers and the company. Winne & Co., being considerably bothered by 
the extinguishing of the light on occasions when it was most needed, 
notified the company to take out their lamps, as it was the intention of the 








them for wood preservation, and the increased length of life resulting there- 


firm to give up using the electric light. The company paid no attention to 
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the eat é t res in Winne & Co.’s store were cut by | 
the firm, thus shuttir ff t supply Other merchants who have been 
ed t by the anties of the electric light 
threaten to follow the example of Winne & Co., and it looks as if the electric 
( pa \ ve a hard road to travel before the arrangements wil! 

work to the satisfaction of all its customers.—Troy Observer, April 17. 





Twenty-Sixth Annual Report of the St. Catharines and Welland | 


Canal Gas Light Company. 
—_ 


The Directors have pleasure in submitting their Annual Report for the 


year ending February 28th, 1882, with the usual Statements 

‘the quantity of gas manufacture d was 11,100,200 feet, being an increase 
of 967,400 over the previous year. 

I'he gross earnings were $26,890.16, as compared to $24,435.14, being an 
inerease of $2,455.02. The expenses for the year were $14,497.57. as against 
$13,811.36 ran increase of S686.21 

The net ree pts compare most favorably, being $12,392.59, as against 
$10,623.78. or a gain of $1,768.81 

During tle year two dividends of five and four per cent., amounting i 
So, 000, have ber » l, and the balance of earnings, $3,392.59, earried te 
Profit and Loss Account, leaving at the credit of that account, $23,020.97 

Owing to the near complet ifthe new Welland Canal, a notice has 
been received from the Gov nt, informing the Company that the us« 
of gas on the old canal will be discontinued after the close of navigation 
the present year. Since then your directors have coneluded a contract with 
the Government for lightir the new canal with gas for a period of 21 years, 
at a fixed sum of $10,000 ve for 108 lights of forty-candle power each, 
which will necessitate a laa itlay. In view of this the directors deemed 
it pru lent to reduce the last ilf-ye ar’s dividend to four per cent., and a 
circular has been addressed to you that at the general meeting the advisa 
bility T mcreasinvg the cap { stock would be conside red. 

The accounts of the year have undergone the usual examination, and the 
Auditor’s Report to that effect will be found herewith. 

F. J. Trmons, nos. R. Merrrr, 
Secretary. President. 

Sr. CATHARINE Ap ) LS82. 

General Kx) At t for Year Ending February 28, 1882. 
Coal used ate bas $6,629 O1 
Lime used 165 40 
Stokers and lamplighters, wages it 2,759 99 
laxes ‘ rr . $617 40 
Insurance ahi ; 170 00 
Office and Wharf Rent. - 128 00 
Auditor’s Fee; ere 30 00 
Printing, Stationery and otber contingencies 86 91 


1,032 31 


General Repairs ids a 1,237 41 
Wear and tear of Meters ek Viele . 263 45 
we 1,500 86 
Salaries = on oe 2.410 00 
Charged to Profit and Loss............. $14,497 57 
P t l Loss Account. 
188]. 
March 1—By Balance at Credit........... $19,628 38 
1882, 
March 1—By Receipts f Oe. oo ceeevins $24,754 96 
By - ‘ Cokeandtar 1,660 05 
By : = Interest bs 475 15 
~ 26.890 16 
$46,518 54 
1881 
Sept. 30—To paid Dividend No. 41 -... 5,000 00 
1882 
March 2—To paid Dividend No. 42....... 1.000 00 
To paid General Expenses . 14,497 57 
23,497 57 
Leay Balance at Credit......... $23,020 97 





Gas Works at Cairo, Ills., Damaged by a Tornado. 
itn 


A fearful torna iO passed Over Cairo, Illinois, about 5 o'clock, P.M., on 


April 22d, coming fror west lirection. Although of but few seconds 
duration, it blew down the ( red Methodist Church, and four other build- 
s. unroofed ten or fif r buildings, and blew over five loaded 

: ht cars on the Wabash R i. Italso did considerable damage to 
ity gas works by overturning the gasometer : also completely destroy- 


No lives were lost, but two or 





three persons were slightly hurt. The tornado was accompanied by a heavy 
hailstorm, which did considerable damage to windows and skylights. 





Electric Light at Newport, R. I. 
<> 
vote upon the following proposition was taken on April 19th, 
ind resulted in its adoption by a majority of 205 in a total vote of 939. 

** Shall the City Council be authorized to light Equality Park, Washing- 
ton Square, Touro Park, and Bellevue Avenue with the electric light at a 
cost not to exceed six thousand dollars per annum ?” 

No definite statement is here made of the number of lights or the price 
per lamp 


A taxpsyers 





Electric Light at Lafayette, Ind. 
—_ 
The Cincinnati Commercial, of April 17th, says that the Brush company 
| have put their lights in operation in the above-named city. They have but 
me mast and five lamps. The city contracted for two years. The light went 
: into operation on the evening of the 14th, and caused quite an excitement 
| 





among the people of the city, There is a wide diversity of opinion as to 


| whether or not the light will prove a success sufficient to do away with gas. 


Correspondence 


(The JOURNAL is not responsible for the opinions expressed by correspondents. ] 





Relation of Holder Capacity to Make. 
Pumapetpata, April 13th, 1881. 
To the Editor Amertcan Gas Licut JOURNAL : 

Noticing communication of ‘‘ F,” m yours of April 3d, I send a solution 
of the ratio of holder capacity to other requirements of a works, from the 
gas constructor’s point of view—that is, the rules for proportioning the 
holder of a newly designed works. 

Having ascertained from other data, based upon local demands, what will 
become a proper supply to meet a day’s, or hour’s, requirement of the pro- 
posed new works at Christmas, or on the average, the ratios become : 


Christmas Holder. 9 to 10 Max. hourly Av’ge hourly 


capacity. consump. production. production. 
Christmas capacity per diem.. 1 2 7.2 24 53.333 
Holder capacity in full....... 1 1 3.6 12 26.667 
9to10p.mor8to9consump. 0.138 0.276 1 3.33 7.407 
Maximum hourly production.. 0.042 0.084 0.3 1 2.229 
Average hourly production.... 0.019 0.087 0,135 0.45 1 


The 24 hours at Christmas may be taken to require as follows : 
{to 5 p.m., 0.15; 5to6 p.m., 0.5; 6 to 7 p.m., 0.8; 7 to 8 p.m., 0.9; 8 to9 
p.m., 1.0; 9to10p.m., 10; 11 to12m,, 0.8; 2tolm,, 0.6; 1to2am., 
0.15; 2to6a.m., 0.4; 6a.m,. to4p.m., 0.5=total 7.3 times the quantity 
demanded for the hours 8 to 9 or 9 to 10. 
The maximum production may be taken at 0.3 the demand of those hours ; 
when the excesses of quantity demanded become— ; 
2s 5to6p.m.,0.2; 6to7p.m., 0.5; 7to8p.m., 0.6; 8to9 
p.m., 0.7; 9to10p.m., 0.7; 11 to 12 m., 0.5; 12 to 1 m., 0.3—total=3.6 
times the quantity 8 to 9 p.m. 
The least daily consump. can be taken as equal to 0.3 Christmas consump. 
The av’ge 0.4 to 0.45 6s 
I should be gratified to have these data discussed. 
Respectfully, 
Rost. Briaes, C.E. 


“< “c &. 


The Mare Isiand Pipe Line. 
New Yorks, April 25, 1881. 
To the Editor AmertcaAn Gas Licut JOURNAL : 

In the Amertcan Gas Licut Journat, for March 16th, 1881, was pub- 
lished an account of a submerged pipe, laid without drip-vessel, to connect 
the works of the Vallejo (Cal.) Gas Light Company with the United States 
Navy Yard on Mare Islund. 

It is not necessary to repeat the details of this system, further than to 
mention that the pipe is 2-inch caliber, of galyauized wrought iron, and laid 
across the bottom of a tidal strait 1,400 feet wide, and between 35 and 40 
feet deep. 

Now, this pipe had passed (from September Ist, 1880, to February Ist, 
1882), about 2,850,000 cubic feet of gas, without the least obstruction of the 
| submerged pipe, or one drop of condensed liquid showing in a drip pot 
located above high-water mark on the Mare Island shore. 

Can any of the readers of the Journat explain this? 

Jas, R, SmepBere, 
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Changes. 


a ee 


Mr. Wm. H. Watts has retired from the posi- 
tion of superintendent of the East St. Louis Gas 
Light Company, and is sneceeded by Mr. G. W. 
Ewing. 





Patents. 

253,850. Gas heating apparatus.—S. Darling. 

254,198. Automatic gas light extinguisher.—W. 
Clancy. 

254,204. Process of and apparatus for mauufactur- 
ing gas.—T. B, Fogarty. 

254,213. Gas apparatus.—J. Hanlon. 

254,243. Device for carbureting gas or air,—D. 
M. Small. 

254,633. Automatic draught regulator for oil and 
gas stoves.—-R. A. Gardner. 

254,850. Pipe coupling.—J. OC. ‘Telfer. 

254,979. Lamp and gas stove.—J. H. Irwin. 

255,073. Gas machine.—E. C. Burgess, 

255,517. Gas regulator.—G. S. Lacey. 

255,524. Electric gas lighter.—A. Mahon and W. 
J. Green, 

255,786. Process of and apparatus for manufac- 
turing gas.—J. W. Hodges. 

256,406. Apparatus for making carbureted hydro- 
gen gas.—W. H. Taylor. 

256,426. Clamp for extension gas fixtures.—J. F. 
Brown. 

257,701. Combined gas and electric lamp fixture, 
—E. H. Johnson. 

256,741. Gas generating apparatus.—E. B. Rey- 
nolds, 


REISSUES. 


10,056. Process of and apparatus for manufactur- 
ing gas for heating and illuminating purposes. — 
H. Y. Attrill and W. Farmer. 

10,070. Gasalier.—J. H. Seaman. 

10,071. Gasalier.—J. H. Seaman. 





Gas Stocks. 
————— 


Quotations by G. W. Close Jr., Broker and 


Deatlerin Gas Stecks. 


(with W B Scott & Co.,) 
34 Pine Srreet. New Yorn City. 


May 2, 1882. 


e@ Alicommunciations will receive particular attention 
2 The following quotations are based on the par value 


of $100 per share. gg 
Gas Oo.'s of N.Y. City. 


Capital. Par. 
Es ciecscsecsssene $466,000 50 
PR rvcterpsveecuscned 1,800,000 50 
“ Bonds 170,000 
Manhattan............ . 4,000,000 50 
Metropolitan........... 2,500,000 100 
- Bonds... 658,000. 
Mutual..........-.se0008- 5,000,000 190 
‘* Bonds, go'd. 900,000 1000 
Municipal.............. . 1,590,000 100 
- Bonds .....- 750,000 
New York..... 4,000,900 100 
NOPUHGPE. 5. ...6502 20086 270,000 50 
Gas Co’s of Brooklyn. 
Brooklyn .........+.. «» 2,000,000 25 
Oitiwons,, .i......00.000. 1,200,000 20 
“ §. F. Bonds. 320,000 1000 
Falton Municipal..... 3,60v,000 100 
Peoples. .........+.... 1,000,000 10 
“§ Bonds. ....... 290,000 
“ ae 250,000... 
Metropolitan........... 1,000,000 199 
Sree «- 1,000,000 25 
re... 700,000 1000 
Williamsburgh ....... 1,000,000 50 
- Bonds 1,000,000... 
Richmond Co., 8. I. 300,000 50 
ag Bonds....... 40,000 — 
Out of Town Gas Companies. 
Buffalo Mutual, N.Y 750,000 100 
* Bonds 200,000 1000 
Citizens, Newark..... 918,000 50 
= “* Bds. 124,000 — 
Chicago Gas Co., Ills 
Cincinnati G.& C.Co. 
Consolidated, Balt. 
Bonds.... 
East Boston, Mase... 220,000 25 
Hannibal, Mo......... 100,000 100 
Hartford, Conn....... 700,000 25 
Halifax N.S8........... 400,000 40 
Hamilton, Ontario... 256.000 40 
Jersey City ........ ... 750,000 20 
Jacksonville, [ll...... 120,000 50 
Lewistown Maine... 400,000 | 100 
Laclede St Louis Mo. 1,200, 006 100 
Montreal, Oanada.... 2,000,000 100 
New Haven, Conn... 2h 
Oakland, Cal.......... 
woqgen, Jersey City 
“ Bds. 
Pittsfield, Mass....... 
Rochester, N. Y...... 50 
Wilmington, Del.... 50 
Vonks. ;.... 00000000 50 
St. Louis Missouri. * 600,000 50 
San Francisco Gas- 
Co., 8. Fr’isco Cal. 
Toledo, Ohio...... a" 
Troy, Citizens,. 600,000 100 
Washington, D.C... 1,500,000 20 
we Scrip 375,000 is 


Bid. 
70 
94 


230 
163 
107 

7 
202 
198 
106 
120 


100 
63 
105 
90 
35 
104 
90 
5o 
50 
93 
50 
100 
70 


95 


10E 
125 
178 
38 
107 
122 
95 
140 
148 
117} 
155 


100 


112 
173 
132 

32 


75 


120 
70 
174 
30 
250 


68 
95 
185 
260 


Asked 
75 
96 

103 
235 
167 
110 
99 
205x 
202 
110 
125 
100 


103 
67 
109 


75 
100 


10 


180 
39 


128 
100 
144 
150 


160 
1¢0 
117 
\74 


33 
80 
5 


130 
80 


32 
254 


69 
97 
200 
206 


Sold at auction—50 shares Manhattan at 2303; 64 


shares New York at } 23ex ; 


197 Harlem, at 94. 
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* 


GAS ENGINEERS. 
William Farmer, New York City............ccc.ceceeeeeeeee 214 
G. Warren Dresser New York City.... ........ceeeseeeeees 212 
Jas. R. Smedbérg, New York City.....ccesscscceccevececeess WG 








GAS WORKS APPARATUS AND 
CONSTRUCTION. 
Herring & Floyd, New York City ................eeceeeeeees Ql 
aa We PERG, GROIN Ee Bek oi cciscccciciceccecccccccce 211 
Detiy & Fowler, PRG TGs ss vsdenescecs ce svvcsivee Nacatees 211 
Kerr Murray Mfg. Co., Fort Wayne, Ind........ ........... 211 
Stacey Mfg. Co., Cincinnati, Ohio....... .......6 cencceeeee Ml 
Bartlett, Hayward & Co., Baltimore, Md........ ....... -. 211 
P. Munzinger, Phila., Pa............... re 
Morris, Tasker & Co., Limited, Phila., Pa....... .....-..005 211 
GAS AND WATER PIPES. 

Rh. TE, WIE, TUTOR, TH. Bo oc cc ccccccecccccccecvscces 210 
Gloucester Iron Works, Phila., Pa...................200000: 210 
i, A Bey HO HII, bo 60.0 bins chick ce cee cet cc tiiesics 210 
James Marshall & Co., Pittsburgh, Pa...................... 210 
R. D. Wood & Co., Phila., Pa. DW Patan tbe ewe Seo de cb 210 
Warren Foundry and Machine Co., Phillipsburgh, a txanes 210 
Mellert Foundry and Machine Co., Reading, Pa............. 210 

SCRUBBERS AND CONDENSERS, 

G. Shepard Page, New York City............. sapes”-mcarken ae 
Jas. R. Smedberg, New York City... 208 
RETORTS AND FIRE BRICK, 

J. H. Gautier & Co., Jersey City, N.J....... .......00.-. 208 
B. Kreischer & Sons, New York City..... . sie dee ete 
Adam Weber, New York City...... , eeuwectedcca waa lee 
Laclede Fire Brick Works, St. Louis, Mo ne oes Barns ohen Te 
Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y. .... 208 
Borgner & O’Brien, Phila., Pa............ bscttad tata ane 
Gardner Brothers, Pittsburgh, Pa..... : anew ee ae 
Henry Maurer, New York City........ .......... eieaaiies 208 
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Chicago Retort and Fire Brick Works, C nicago, Mbscccuds cee 
Taylor and Anderson, Cincinnati, Ohio...................... 208 
DIETERICHY’S REGENERATOR FURNACE, 
Charles F. Dieterich, Baltimore, Md......................-. 190 

GAS METERS. 
BRON, GERI Oe ig sg Bo onc sca c nce devacccs cccceecs 214 
American Meter Co., New York and Philadelphia........... 215 
The Goodwin Gas Stove and Meter Cu., Phila. Pa. ......... 215 
Heime & Volihamny, PHRB., PAs .crcccsvcccvccecccccccceses 215 
GAS STOVES. 
American Meter Co., New York and Philadelphia. ........... 207 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y............... 212 
Chapman Valve Manufacturing Company, Boston, Mass seve 212 
EXHAUSTERS,. 

P H. & F. M. Roots, Connersville, Ind...................... 209 
Smith & Sayre Manufacturing Co., New York City.. ... .... 209 
GAS COALS. 

Pe GS Ga Gig Re ea kbc ecb. aS a ke! oss vecasece 213 
Perkins & Co., New York City.......... ia woth neti f Se 
Cannelton Coal Co., New York and P’ hilade iphia. ee 213 
New York and Cleveland Gas Coal Cc., Pittsburgh, Pa...... 213 
Newburgh Orrel Coal Co., Baltimore, Ma ee eee 213 
Despard Coal Co., Baltimore, Md.. . Scactiastuadtevadeen 213 
Fort Pitt Gas Coal, Pittsburgh, Pa... ......0scccccs-ccccccs 212 
Chesapeake and Ohio R.R Coal Agency, N. Y. City.......... 213 
GAS ENGINES. 

Schleicher, Schumm & Co., Phila., Pa........ .....ccee ess 182 
STREET LAMPS, 

J. G. Miner, Morrisania, New York City.... jackencaeee 
PURIFIER SCREENS. 

George D. Cabot, Lawrence, Mags................ . era: 
BURNERS, 
eee 212 


The Goodwin Gas Stove and Mcter Co., Philadelphia, Pa. .. 216 


PURIFYING MATERIAL. 
Cammaliy & Ga, TUG TOG GG ca cccccccsscce ssccccccccce 209 
STEAM BLOWER FOR BURNING BREESE, 
Bile as EE, BEET ONE GI din cre cs cc encdaccccccececccececns 182 
PROCESSES. 
Gwynne Harris New York City-........ccccsccsece sccccses 210 
Strong Gas and Fuel Co.. Yonkers, N. Y.... ....-.......... 206 
National Gas Company, Phila., Pa ane 
GAS FIXTURES. 
Mitchell, Vance & Co., New York City... ... 2.2.2.2... 209 
CEMENT. 
FP. O..Wovtam, Maw York OUy oo cvicds cicsiceice. cdcteccbde5 209 
BOOKS, 
Economy of Gas as a Fuel............ aha we Vaseeam ee: ae 
Gas Analyst’s Manual .................. ieee ceceaunae 212 
I INS eects gnacedegescusadns cigs vataie digs 210 
Cathels’ Gas Consumers’ Manual.... ....................... 215 
Ee Oh a a fees <n dene Ficcweccdecececccéce 215 
Review of Gas ami Water Engineering ......... ...csecsees 215 
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THE GLOBE STREET LAMP, 


Miner's Patent Lamps for Streets, Depots, 


Ferries, etc., in Various Styles, are 


Solely Manufactured by 


Jacob G. Miner, 


MORRISANIA, N. Y. CITY, 


N. B —These Lamps in many cases are the cheap- | 


est to commence with, always cheanest in the end. 


WANTED, 
AT A MODERATE SALARY, 
AN OFFICE CLERK IN A SMALL 
GAS AND WATER WORKS. 
One familiar with gas manufacture preferred. Address, by name 
and references, “ CLERK,” care this Office. 


PAINE & LADD, 
HALBERT E. PAINE, Late Comm’'r Patents. STORY B. LADD 
WASHINGTON, D. C. 


Solicitors of Patents and Attorneys in 
Patent Cases. 549-6t 


The Pelowze & Audouin Condenser 


I would request that gas-makers ordering or making inquiries 
about this machine would inclose a working tracing of their ap- 
paratus from hydraulic main to center seal. 

JAS. R. SMEDBERG, 35 Broadway. N. Y¥. 


FOR SALE, 


100 Herring & Floyd’s Patent Mal- 





leable Iron Lids for 12x20 D-Retorts. 
Good as new, 


CINCINNATI GAS LIGHT AND CoKE Co., Cincinnati, O. 


FOR SALE, 
Four Purifying Boxes, 


5x10 ft., with Center Seal. In complete order, 


For further information apply to 


547-tf CONSUMERS GAS Co., Newburgh, N. Y. 


Announcement. 


BY ARRANGEMENT WITH 


TOBRN METHVEN, 


of the London Gas Lt. Co., inventor of the 


NEW STANDARD PHOTOMETER 


THE SOLE AGENCY FOR THE UNITED STATES IS 
VESTED IN THE UNDERSIGNED. 


GEO. SHEPARD PAGE, 


49 Wall Street, New York. 


5 
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The “Standard” Washer-Scrubber 


KIRKHAM, HULETT & CHANDLER PATENT. 


|Removes all the Ammonia and a large percentage of Sulph. Hydrogen and Carb. Acid. 


Gas Works, Puace v’ORLEANS, QuEBEC, March 10, 1882. 

Gro. SHerarp Pace, Esq., New York :—Ffinclose you copies of the Government Inspector’s 
test and certificate, showing that the washer is working well and taking out every particle of 
ammonia. D. H. Grae, Secretary and Manager. 

‘*Gas Inspector’s Orrice, QuEBEC, March 7, 1882. 

‘**T hereby certify that at the request of the Quebec Gas Company I have tested the purity of 
the gas furnished by the said Company, and after testing such gas in accordance with the provisions 
of the act to provide for the inspection of gas, I find the quantity of ammonia -contained therein is 
0.00 in 100 cubic feet thereof. N. LeVassevr, Inspector.” 

Newport Gas Licut Co., Newport, R. I., March 12, 1882. 

Gro, SHeparp Pace, Esq.:—I have many letters inquiring about my experience with the 
‘*Standara”’ Washer-Scrubber, and I give only the plain facts of its behavior with us, which is in 
every respect so creditable to the machine that I can always give it a first-class character to those 
seeking its help. Wii1iam A. SrepMan. 


| The follow ing American Gas Companies have adopted the **Standard’ Washer-Scrubber: 





Consolidated, Baltimore. Citizens, Newark, N. J. 
Havana, Cuba. 
St. Joseph, Mo. 


Allegheny, Penn. 
Metropolitan, N. Y. Newport, R. I. 
Richmond, Ind. Rockford, Il. 


Williamsburgh, N. Y. 
Quebec, Canada. 


The concentrated ammoniacal liquor produced has an immediate sale at prices much above what 
has heretofore been offered. 
GEO. SHEPARD PAGE, 49 WALL STREET, N. Y., 

SOLE AGENT FOR THE WESTERN HEMISPHERE. 


| 
| 











- CIRCULAR TO GAS LIGHT COMPANIES. 


Branco OFFICE OF THE StRoNG Gas Furr anp Licut Company, 
CorNneR Broapway AND Main Srreet, Yonkers, July 2, 1881. § 

The Yonkers Furi Gas Company is now in successful operation, manufacturing Water Gas by 
the Strone Process, for Heat, Power, and Lieut. 

It has about two and a half miles of mains already in use through the heart of the city of 
Yonkers, and is supplying gas for cooking, heating, and various industrial purposes. 

The problem of a purely fuel gas is at length practically solved, and is a complete success, 
That it must speedily go into universal use is apparent to everyone, 

Gas Light Companies are cordially invited to visit Yonkers and inspect this new system, which, 
if electricity should eventually drive them out of the field of illumination, will open to them another 
field still more vast and fruitful, and from which they never can be dispossessed. The Westchester 
Gas Light Company of the city of Yonkers employes the Lowe Process for making its gas. Here, 
then, can be seen, side by side in business competition, the Strong and the Lowe against the Motay 
and the old coal gas methods, and each observer will be enabled to form his own upinion as to their 
relative power and value. The Srrone Gas Fue, anp Licur Company is the proprietor for the 
State of New York of the Strong Patents, five in number, and of the Lowe Patents, two in number. 
All applications for licenses or for information should be addressed, as above, to 

R. W. VAN PELT, President of the Company, 
And also President of the Yonkers Fuel Gas Co., and of the Westchester Gas Light Co. 





WANTED, TO PURCHASE, 
Several Gas Works Anywhere in the United States, 


WITH A VIEW TO IMPROVING AND EXTENDING THE SAME. 


Companies not paying dividends, or who are about to rebuild or enlarge their works, and 
do not wish to make assessments for improving, will find it to their interest to communicate 
with us before expending money for repairs or improvements, 

Call or address, with some particulars, such as average consumption of gas, the selling 
price to consumers, holder capacity, size and length of street mains, etc., 


PHE NATIONAL GAS COMPANY. 


i Builders of Lowe’s Improved Gas Works, 


No. 430 Walnut Street, Philadelphia, Pa. 


JAS. R. SMEDBERG, 


| To Lease or Purchase, GAS ENGINEER, 
| : é No. 35 Broadway, N. Y. 
| A GAS WORKS, 


In a Town using from 3,000,000 to 15,000,000 per annum. 








| WANTED, 


CONSULTING ENGINEER TO SEVERAL GAS COS. 
REFERENCES.—Peter Donahue, Esq., Pres. San Francisco Gas 
Light Co.; Charles Roome, Esq., Pres. Manhattan Gas Light Co.; 
Address Ae D. CRESSLER, A. Hickenlooper, Esq., Pres. Cincinnati Gas Light Co.; W. W. 
| Manager Kerr Murray Mfg. Co., 


5465 FORT WAYNE, IND. | City ; and the officers.of many other companies. 548-tf. 
| 





Shippen, Esq., Pres. Hoboken Gas Light Co.; D. O. Mills, N. Y. 





L. 


LO 














Gy 
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Awarded the Semi-Centennial Gold Medal by the Am. Inst., 1881, Awarded the First Premium at St. Louis, 1881. 


AMERICAN METER Co., 


SOLE MANUFACTURERS OF THE 


it is with renewed confidence that we offer the “Economy” Cooking Stoves to the publie as being the most 
efficient, economical, and durable Gas Stoves in the market. Efficient from the rapidity with which they do their 
work, economical as to the consumption of gas, and durable from the quality of material and workmanship employed 
in their manufacture. 

These Stoves were awarded the Semi-Centennial Gold Medal at the Exhibition of the American Institute, 1881, 
and the /irst Premium at the St. Louis Fair, 1881. AMERICAN METER COMPANY. 


All sizes of our * Economy” Range, from “6A” upward, 
ARE FITTED WITH THE 
NEW AND IMPROVED ROASTING OVEN DOOR 


With these Stoves all qualities of Gas can be used. 





NO EXTRA CHARGE FOR NICK- 
EL PLATED FITTINGS. 


A BROILER UNDER THE FIRE 
WITHOUT SMOKE. 


penn Hl 
2 uu ut Wa 
UNEQUALED ECONOMY OF GAS Within my a win 0 srs _ a 
+ ny x Y \is A i BA rc cube | 
FOR THE QUANTITY OF COOKING | FIRE WITHOUT SMOKE. 


DONE. 

A THOROUGHLY DIFFUSED 
HEAT THROUGHOUT THE WHOLE 
STOVE. 


UNSURPASSED EXCELLENCE 


i OF WORKMANSHIP AND FINISH. 


N Ninn | 
Hi} i 
ALL THE OVENS TIGHT, JACK- et uy 
ETED, AND PERFECTLY VENTI- Pee 
LATED. Vis a 


DOWNWARD RADIATING BURN- 
ERS OF GREAT POWER, 


PATENT SMOKELESS GAS-AND- 
AIR BURNERS OF SUPERIOR 
POWER FOR BOILING, FRYING, 
STEWING, PRESERVING, JELLY- 
ING, HEATING SAD-IRONS, ETC. 


RADIATING BURNERS THAT 
CONSUME THE GAS OF ANY LO. 
CALITY WITHOUT ODOR OR 
SMOKE. 


fi 


GENERAL AND SPECIAL SUPER- 
[ORITY IN ALL COOKING OPERA- 
TIONS. 


[/ 


BURNERS THAT ARE PRACTI- 
CALLY INDESTRUCTIBLE FROM 
TIME OR USAGE. 


No. 9.—** Economy” Gas Range, with Improved Roasting Oven Door. 


Ul 


} 
mill 


TILESE STOVES ARE MADE IN ALL SIZES, TO MEET THE REQUIREMENTS OF ANY FAMILY. 


ILLUSTRATED CATALOGUE. AMERICAN METER CO., New York and Philadelphia. 





ny eee ee ees es 
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J. H. GAUTIER & CO., | LACLEDE | MANHATTAN 





CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS. RETORT WORKS. 
JERSEY CITY, N. J. CHRETSSSAM, 0. 


MANUFACTURERS OF muctane ae Maas Mn ape emanate ADAM WEBER. 
yi *s Hot Bl Ovens, Blast F D 
Clay Gas Retorts, “™ "CLAY GAS RETORTS 
9 Ya 23 2e@ d ; | 
tein Agu 5 a AND RETORT SETTINGS, 
Gas House Tiles, Glass ~ Clay. Fine Ground Clay and Fire Bricks. Sewer | FIRE BRICKS, TILES, ETC. 
5 


Pipe, Etc. 


Fire Bricks, Etc. Etc. | 27 “re “eee Moms Mo | office and Works, 15th Street and Avenue 6., N. ¥. 


Ground Clay, Fire Brick and ESTABLISHED IN 1845. 


; dinB ls, 
Fire Sand in Barre’s, | B. KREISCHER & SONS, 


393-ly C. E. GREGORY | 


Borgner & O’Brien, 


MANUFACTURERS OF 


T. B. GAUTIER. | OFFICE FOOT OF HOUSTON ST., E.R., N.Y. CLAY GAS RETORTS 
BROOKLYN | | AND RETORT SETTINGS, 
Clay Retort & Fire Brick Works, Cas Retorts, _ FIRE BRICKS, TILES, ETC. 


WHITE & CO. } 
sanadoctanere of ~ lt <a sets a ok, TILES, FIRE BRICK. | 23d St., Above Race, 


Gas House and other Tile. : 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, | PHILADELPHIA. 
Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 








ae 


or oy - GARDNER BROTHERS, oar. arikBrorux wo 


—ESTABLISHED 1864.— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
0. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., am for the New England States. 





casas —_ feats Ee A a 


OFFICE, 48 to 422 East 23d St., New York. ‘morenrme ISHED 1856. “WORKS, PERTH. AMBOY, NEW JERSEY. 


HENRY MAURER. 
Excelsior Fire Brick & Clay Retort Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 








Natt RR a R.R. EVEN S & H O WARD, 916 Market = ; St. Louis, Mo. 
FIRE BRICK, GAS RETORTS, AND RETORT SETTINGS. 


SEWER PPIPE, 38 TO 24 INCHES DIAMETER. 


oo Pot Clay, Ground Fire Olay;? in narres om? in alk All kinds of Fire Olay Googe. 
CHICAGO CHAS. TAYLOR, Manufacturer. J. ANDERSON, Manager. THE PELOUZE & AUDOUIN 





CINCINNATI 
RETORT & FIRE BRICK WORKS, Gas Retort & Fire Brick Co, CONDENSER 
994 to 402 N. WATER ST., CHICAGO, ILL. TAYLOR & ANDERSON, | — 
ce We TAD (Late CHAS. TAYLOR, estab. 1872.) 
GEORGE C. HICKS, PRESIDENT. CONTRACTORS, AND MANUFACTURERS OF Smedbere’s Improvements. 


STANDARD CAS RETORTS, FIRE. U.S. PATENTS, May 26, 1874, and July 21, 1874. 
Clav Retorts and Settings, BRICK, AND TILE,  winnssiirsc'bato'ie'tat cc with 
y § y | elapséal since its introduction, it has been adopted in the follow- 





BLAST FURNACE LININGS; CUPOLA es; ing gas works : 
BLOCKS & TILES GRATE SETTINGS: STOVE LININGS — Francisco, nnn ~~ gg YT. a Orleans, 
ston, Sacramento, Quincy, 
| FELL’ 8, DANK’S AND FRANK’S SMOKE PREV ENTOR TILES ; | ; Yardenas, Matanzas, : Modesto, 
Of every Shape and Size to Order. DANK’S ROTARY PUDDLING FURNACE TILES; + Reno, Hannibal, Newark, O., 
SIEMENS’ & OTHER GAS REGENERATIVE FURNACE TILES; | Petaluma, Red Bluff, Louisville, 


! PORN Ac Wonre HITewAs “EG Indianapolis, Oakland, Salt Lake City. 
XXX. PRESSED GAs wi IRKS FURNACE BLOCKS; Denver, Ohio Penitentiary, Hotel del Monte. 
: FIRE CEMENT, ETC., ETC. Napa Insane Asylum. 


POROUS NON-CONDUCTING BRICKS | The P. & A. Condenser is guaranteed to arrest every drop of 


s ee ae eal tar, Official test-buttons, from the New Orleans Gas Light 
Doubled Milled Clay, Ground Bricks, | FOR BENCH FRONTS. Company will shortly be distributed. Address , 
‘ - Pp > ‘A. 
and Fine Sand of Purest Quality. Plans furnished, and competent men supplied to put up work.| THE SHICKLE, HARRISON & HOWARD 
Non-Conducting Porous Bricks for Bench Fronts. BRANCH WORKS, NEW CUMBERLAND, W. VA. | poem steaming ty oy ed 
General Office and Works, JAS. R. SMEDBERG, 35 Broadway, N. W. 


Special goods for Smelting, Assaying, and Chemical 


Manufacture, — BURNS ST., CINCINNATI, O.) sepsenc’s NoN-OSCILLATING DIFFERENTIAL GAUGE. 
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IMPROVED GAS EXHAUSTER 


With Engine on same Bed Plate, or without. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P, H. & F. M. ROOTS, } Patentees and Manufacturers, {CONNERSVILLE, IND, 


S. S. TOWNSEN)), General Agent, 6 Cortland St. and 8 Dey St., N. Y. 


JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 


Send for Titastrated Catenogme and Price List. 








MITCHELL, VANCE & CO. 


| 
Manufacturers of 


CHANDELIERS, 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronzes and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c. 















Salesreom, 836 DROADWAY. 


NEW YORK. 
Special designs furnisued for Gas Fixtures for Churches 
Pub ¢Halls Lodges. &c. 


F. O. NORTON, 
Hydraulic Cement, 


Specially adap'-d for gas works Under water it is capable 
of giving better results than Portland or any other cement. 


92 Broadway, New York. 


Tron Sponge ) 


GAS EXHAUSTERS. 
CONNELLY & CO., 


No. 407 BROADWAY. NEW YORK CITY 

















SMITH & SAYRE MANUFACTURING COMPANY. 


No. 245 BROADWAY, N.Y. 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 


AUTOMATIC STREET PRESSURE GOVERNOR. 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIC MAIN DIP REGULATOR, BENCH 
ISBELL’S PATENT SHLF-SEALING RETOR7T DOORS. 


PURIFYING BOXES, TOWER SCRUBBERS, WITH aUTOMATIC WATER 


BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 


ISBELL’S PAT. 
DISTRIBUTOR. 


Plans and Estimates for the Improvement, 


Nyw Woaxs. 


MACKENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATORS, 
CASTINGS, Etec. 








Extension, or Alteration of Gas Works, or or the Construction o 


NEW BOOKS, | 







OBSERVATIONS ON GLASS AS AN OBSTRUCTOR AND 
REFLECTOR OF ARTIFICIAL LIGHT, 2 cts. 






TRANSPORT OF MATERIALS FOR GAS WORKS, $1.25. 


GAS ENGINEER’S DIARY AND TEXT BOOK FOR 188 
$2.00. 


A. M. CALLENDER & Ct., 
42 PINE Street. N.Y. City. 


‘PRESERVE 


The Journal! 


BY THE USE OF 


‘THE STRAP FILE. 


CHARLES W. ISBELL, Secretary. 





Advantages of the Strap File. 


Ist. 


2d. Preserves papers. without punching holes 


It is simple, strong, and easily used, 


3d. Will always lie flat open. 


| 4th. Allows any paper on file to be taken off 4 
without disturbing the otners. ; 
We will furnish to our subscribers this import 
aat article for preserving, in a convenient form, 
the numbers of the Journat as it is issued, at the 
| very low price of $1.25. Sent either by express 
| or mail, as directed. 


G. G. PORTER, President 







By mail the postage will be 20 cents, which will 
| be added to the price of the Binder. 


A. M. CALLENDER & CQ., 42 Pine Street, N 
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HH. Mv NEAL, 


BURLINGTON, N. J. 


jesquey 


CAST IRON 


FOR WATER AND 


STER IRON iy 


gOUCESTER CITY, , 


GAS 





JAMES 8. MOO , Pres. 
SENJAMIN CHEW, Treas. 


soe 


JAS. P. MIC HELLON, Sec, 
WM. SEXTON, Supt. 





Cast ro Gas & Water Pgs Sup Vals Fin Hytrants, Grasholders. &. 


Office No. 6 North Seventh Street, » biladelphia. 
ESTABLISHED 1856. 


WARREN FOUNDRY wo MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK —— 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. |, 
Branches, Bends, Retorts, Etc., Etc. 


SCIENTIFIC BOOKS. GAS CONSU™FRS HAND —-* by Wm. RIcH- 


akps. C. E, 18 inv. Sewed. 20 Ceats 
GAS CONSUMERS MANUAL, by E.S 
We are prepared to furnish to GAS MANAGERS 
and others interested in the topics treated of, the fol 








436-1 





. CATHELS, C.E. 
10 Cents 


PRACTICAL 
Box. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OwEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 


FODELL’S SYSTEM OF BOOKKEEPING FOR 
GAS COMPANIES. $5, 


The above will be forwarded by Express. upon receipt of 
price. 
We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 


Money Order. 
A. M, CALLENDER & CO. 
Room 18, No, 42 Pine 8t., N.Y 


TREATISE ON HEAT, by Tuomas 
Second edition. $5. 


lowing Books, at prices named : 


GAS MANUFACTURE, by WILLIAY KICHARDS, 4 to, 
with numerous Engravings and Pilates, in Cioth bind- 
ing. $12. 

THE GAS ANALYST°S MANUAL, by F. W Hankrt- 
LEY. $2.50. 

ANALYSIS, FECHNICAL VALUATION, PU- 
KHUFICATION and USE OF CGAL. GAS, vy 
Rev. W. R. BowpirTcs, M. A., with Engravingy. 8 vc., 
Cloth, $4.50. 


HAS. W. LIASTINGS. 


R. D. WOOD & CO.., 
PHILADELPHIa. 
MANUFACTURERS OF 


CAST IRON PIPE 


FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


J AMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 


Works, ISth, 19th, 20th and Railroad Street, 
Office, No. 23 Nimeteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 3-1ncn ana upward cast tn 12 ft, lengths. 
t@2” Sw 1 for Circular and Price List, 








R. A. BRICK, 


MANUFACTURER OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 


Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 


WILLIAM W. CAMPBELL, Selling Agent, 
Office, 85 Liberty St., N. ¥. 


Mellert Foundry and Machine Co. 


Zuimited. Established 1848, 
MANUFACTURERS OF 


CAS Te IRONG WAT 


a y Pipe, Valves and ~~ 
Lamp Posts, Hetorts, etc. 


Machinery and castings for Furnaces, Rolling Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc. 


OFFICES.—SECOND AND CHESTNUT S8TS., READING, Pa., and 
_a4 PINE St., NEW YORK City. 


NATIONAL COAL GAS COMPANY. 
320 Broadway, N. Y., Rooms 50, 51 & 52. 


H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements, more appropriately called tha 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘“‘ Water Gas,” bythe decomposition of super- 
heated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established euccess. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 
rior to any gar made by the old, or any other method, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorta by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and about 
33¢ gallons of Petroleum or Naphtha, per 1000 feet of bril- 
liant gas. 

Rights for sale. Inquire of the President. 





GAS WORKS STATISTICS, 
$1.00 


BERGEN IRON WORKS. 1 
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HERRING & FLOYD, 


‘Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Praclical Builders of Gas Works, 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS; CONDEN- 
SERS; SCRUBBERS 


wet and dry), and 

EXHAUSTERS 
for relieving Retorts from pressure. 

BENDS and BRANCHES 
of all sizes and description. 

FLOYD’S PATENT 
MALLEAB — er, LI D. 
ATEN 
SELEF-S EALING RETORT LIDS. 
FARMER’S 
PATENT BYE-PASS DIP-PIPE. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


BUTLER'S 
COKE SCREENING SHOVEI 





GAS GOVERNORS, 


and everything ceanected with well regulated Gas Works at 
low price, and in complete order, 


SELLER’S CEMENT 
for stopping leaks in Retorts. 


(1842. DEILY & FOWLER 


LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET, PHJLA 
MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC— WITH CAST) 


OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 


Frames, Bench Castings, Condensers, Scrubbers, Purifiers, | 


Drips, Bends, Tees, and aj] other Iron Work connected with 
Gas Works. We have-built 12 gas works and 135 gasholders, 


| Personal supervision given to the erection of all our work 


| Cantor, Pa. 


| Youngstown, O 


Holders built at following places since 1868: 
Lancaster, Pa. (2) Indianapolis, Ind, 
Williamsport, Pa. (3) Jacksouville, Lil. 
Bristol, Pa. (2) Joliet, Lil. 

Cc atasaqua, ~ Lawrence, Kansas 
Kittanning, P Jefferson City, N. O. La. (2) 
Hazelton, ay Algiers, N. O., La, 
Freeport. Pa. Kalamazoo, Mich 
Huntingdon, Pa, buffalo, N. Y. (2) 
Pittston Pa, COzdensburg, N. Y 
Bethlehem (S). Pa. Waverly, N. Y. 
sharon, Pa Little Falls, N. Y. 
Penn Yann, N. Y. 
Watkins, N. Y. 
Coney Island, N. Y. 
Batavia, N. Y. 
Gloucester, N. J. 
Salem, N.J. 
Milwaukee, Wis, 
Burlington, Vt. 
Hoosick Falls, N. Y. 


Carlisl», Pa. 

Beaver Falls, Pa. 
Annapolis, Md. (2) 
Parkersburg, W. Va. 
Lynchburg, Va. 
Stanton, Va. 


Steubenville, O, 


Zanesviile, O. Att'ca, N. Y. 
| Mansfiéld, O, Mount Holly, N. J. 


Marion, O. Mount Joy, Pa. 
| Beileaire, O, Rockaway Beach, L. I. (2) 
Athens. 0, Zanesville, O. (2) 


| Barnesville, O. 


| Columbus, O. 
| Franklin, Ind, 


| Pittsfield, Mass. 
| Meriden, Conn. 


N.B.—STOP VALVES from three to thirty nches— 


at very low prices, 
Plans, Specifications, and Estimates furnished. 
JaMES R. FLOYD. 


SILAS C. HERRING. 





H. RANSHAW, Pres, & aie, T. H. Brrcg, Asst, Mangr. 


Wm. Stacey, Vice-Pres, R. J. TARVIN; Sec, & Treas, | 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF 


Sinole and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
WATER AND OIL TANKS, COAL ELEVATOR CARS, 
COKE CRUSHERS, 


BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erec- 
tion of Coal and Oil Gas Works. Rolling Mill Machinery 
and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
33, 35, 37, & 39 Mill St., 16, 18, 20, 22, 24, & 26 Ramsey St., 


CINCINNATI, OHIO. 


MORRIS, TASKER’ & CO,, 


eesteebcne 


Builders of Gas Works, 


PHILADELPHIA, PA. 


Lancaster, O. 
Blackwell’s Island, N Y 
Waltham, Mass. 
Dorchester, Mass. 
Wheeling, W Va, 
Lansing, Mich, 
Flint, Mich. 

Milton, Pa, 
| Galve ston, Texas, 


Newark, O. 


Plainfield, N. J. 
Englewood, N. J. 
Fiemington, N. J. (2) 
Dover, Del, 


NOW READY, 


VOLUMES I, II., AND III. OF 


King’s Treatise on Coal Gas 


BOUND IN CLOTH. PRICE, $10 EACH. 


A. M. CALLENDE®M. &. 00., 


42 Pine Street, N. VY. 


1881 


The Kerr Murray Mfg. Co., 











THE LATEST IMPROVED 


Gas Apparatus 


AND 


MACHINERY, 


Wrought Iron Roofs and 
Bench Castings, 


SINGLE LIFT AND TELESCOPIC 


GASHOLDERS. 


FORT WAYNE, IND. 
id 


BARTLETT, HAYWARD & GO. 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 


WANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS. 





WORKS: 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. Corre- 
spondence solicited. 467-ly 





CONTINENTAL WORKS. 











GASHLODERS OF ANY MAGNITUDE. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SCKUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected with the Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories. 











P. MUNZINGHER, 


No. 1211 MARKET 


Engineer and Builder, 


STREET, PHILADELPHIA, 


PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Scrub 
Gasholders, 


bers, 
Stop Valves, 
Estimates and Drawings Furnished upon Application, 


Purifiers, 
Etv., Ete. 


t 
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GAS COALS. GAS COALS. GAS COALS. 


“ SCOTT'S” OCEAN MINE 
YOUGHIOCHENY GAS COAL. 


WwW. L. SCOTT & CO., Proprietors, ERIE, PA. 




















This coal is now used by all the leading gas companies in the United States from Maine to Texas, and is 


recognized as the only reliable Youghiogheny Coal. With an unlimited supply of coal, and facilities to meet any 


demand that may be made upon the colliery, purchasers can rely upon a prompt fulfillment of all orders. 


PERKINS & CO., General Sales Agents, 


New York P. O. Box, 3695. 45 SOUTH RIS EOEES, IN, WY. 








¢. MCCRICKART, Pres’t. J. E. McCRICKART, Mang’r 


THE FORT PITT COAL CO, ,, 7==,C4S ANALYSTS MANUAL. 


BY F. W. HARTLEY, A.1.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. 
PRICE, $2.50. 


CONTENTS SeEcTION I] —The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Ac- 
( : ( ; | Amendment Act, 1871 .—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 


sulphuretted hydrogen. Description of candard apparatus. The photometer room, Preparation of candles. Testing 


operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt. Corrections for barometric 
© O pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 


work, To rate the jet photometer. 


SEcTION II..—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar- 
A. K ation of solutions. Fitting up. To set the apparatus at work. Analysis. 


Miners and Shippers of 


| SECTION II].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer. To calculate 
r NC OAL YS :=H weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Specific 


| ravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. 


APPENDIX.—Rules and tables to facilitate the ca‘culations necessary in the determination of the illuminating value 
No. 337 Liberty Street, je degr e of purity of coal gas. Photometry. Ammonia and sulphur. Proving of testing meters in London, The gas 


PITTSBURGH, PENN, “ “a. a4. Cattendor & Co.. 42 Pine Street_N. ¥. 
CHAPMAN 


LUDLOW 
Valve Manf’g Co., VALVE MANUFAGTORING GOMPANY, 








OFFICE AND WORKS 


48 to 954 River Street and 67 to S83 Vail Ave. 


enener one. | ee Steam, Gas, and Water Valves 
sneezes and Gates, 


FIRE HYDRANTS, 


WITH POSITIVE DRIP. 


LARS. 


7 
J 


All Valves and Hydrants farnished with 
Babbitt Metal Seats & Non-Corrosive 
Working Parts. 
WORKS AT INDIAN ORCHARD, MASS. 


Roston Office, 77 Hilby St. New York Office, 28 Platt St. 


BRASS AND IRON SLIDE VALVES, : ALL, WORE SUARANTERD. 


: qm 
susaanesnanssaséasessssnancaat ‘ 
{QUMAUANSOMGERARAMAAUDAMSLLLL:. 


REFERENCES FURNISHED. 
SEND FOR CIRCl 





"ouble and Sing ‘e Gate, % inch to 36 inch—outside and | Cc. CEFRORER. G. Ww. DRESSER, C. E,, 
insiie screws, Ind’ cato , etc.,—for Gas, Water, Steam, and Manufacturer of 


| . Member American Society Civil Engineers. 
GAS BURNERS 


¢ = . r R 
HYDRAULIO sagir te REGULATORS. =| GAS HEATING AND COOKING APPARATUS. C ON SU LT | N G EN G | N EF 
| 


FITTERS’ PROVING APPARATUS, ETC. ON ALL MATTERS PERTAINING TO 
FIRE HYDRANTS. No, 284 North Eighth Street, Philadelphia | Gas Manufacture. 


Oil. 
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GAS COALS. GAS COALS. GAS COA LS, 
tH E | 


tn eel 
st ”C!:ClCUClClClFERQ DDD””:~” 


Of Pittsburgh, Pa. COAL, CAREFULLY SCREENED, 











MINERS AND SHIPPERS OF AND PREPARED FOR 
YOUGHIOGHENY GAS COAL ‘AS PURPOSES 
' = . a — | . 
| Cc — —s = oi ——d >. 
| - Od — 
This Company is prepared to furnish any amount of their Their Property is located in the Youghiogheny Coal Basin, near Irwin’s «aa Penn Station 


jastly celebrated, and acknowledged superior GAS COAL, to ; , : : 
any point reached by raiiroad or navigation. on most favor | 2 the Pennsylvania Railroad, and on the Youghiogheny River. 


able terms. 
OFFICES 
General Office—89 Wood Street, 


] 
PITTSBURGH, PA No. 209 {South Third Street, Phil’a. 90 Wali Street, New York. 
; | >LACES IFS 2>VMENT. 
Branch Office—120 Water Street, PLAC F SHIPMI = 
CLEVELAND, OHIO. | Pennsylvania Railroad, Pier No. 2 (Lower Side). 
WILLIAM A. McINTOSH, President. Greenwich Wharves, Delaware River. 
A. CARNEGIE, Vice-President. | 366-Ly Pier No. 1 (Lower Side), South Amboy, N. de 





W. P. DE ARMIT, Treasurer. = 
THOMAS AXWORTHY.,. Agent . 
351-ly at Cleveland, Ohio. CANNEI ij I ON COAT i COMPAN Y 


ba Te Ve ~ | Miners of the celebrated CANNELTON CANNEL, acknowledged to be the dest enricher produced 
NEWBURGH | in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. “f 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


ORREL COAL COMPANY, Sanes at O. R’way Coal Agency. N. Y. BENEDICT & DOWNS, New Haven. 


Agents: 1 DANIEL W. JOB & COQ., Boston. DAVIS, MAYER & CO., Baltimore. 





MINERS AND SHIPPERS OF | 





} 


Newburgh Orrel, Tyrconnell Chesapeake & Ohio Railway Coal Agency, 


and Palatine Gas Coals. | FOR THE SALE OF THE 
sa eae SUPERIOR KANAWHA GAS COALS, 


FOUNDRY COKE Also. SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


| 7 . SECRETARY. 
5.5. GORDON, suns } * OFFICE, 22 PINE STREET, N. Y. 


a 


Mines Situated at 


NEWBURGH, FLEMINGTON, AND 
FAIRMONT, WEST VIRGINIA, 


EOME OF FICE, | 

Y Y ° | 
25 S. Gay St., Baltimore. Ae a re 
CHARLES MACKALL, | GA S-LIGHT JO URNAL. To Gas Light Con:panies throughout the country. 


SECRETARY. Agent, ALFRED PARMELE, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston, 
M nes in Harrison County, West Virginia. 
Wharves Locust Point, 


$3 PER ANNUM. Compazy’s Office, 15 German st.,} Baltimore. 





THE AMERICAN THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 








CHAS. W. HAYES, Agent in New York, 
No. 111 Broadway - = ‘Trinity Building, - 


Among the consumers of Despard Coal, we name: Man- 
| hattan Gas Light Company, New York; Metropolitan Gas 
| Light Company, New York ; Jersey City Gas Light Company, 

N.J.; Washington Gas Light Company ; Portland Gas Light 


Shipping wharves at Locust Point. References furnished when 42 Pine Street N Y. Company, Maine 
: 9 m 


required. Special attention given to chartering vessels. *.* Reference to them ig requested, 204-, 








wanton ——O | 


“Economy of Gas as a Fuel for Cooking Purposes.” 


This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 


At the recent meeting of the American Gas Light Association. 
T IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


Price, Twelve Dollars per Thousand. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 


4 
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INTERNATIONAL--1876--EXHIBITION. 








The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A.., 





FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters forthe use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, ard embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


lop o 


| 
i 








Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, | 
' Secretary, pro-tem. Director General President 
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FARMER'S PATENT 


BYH-PASS DIP-PIPE. 
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FARMER’S PATENT BYE-PASS DIP-PIPE. 

WILLIAM FARMER, E 
vy) 


ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 
00 
WILiiam FARMER may be consulted upon all matters relating to the Manufacture of Ilnminating Gas. Will furnish Specifications, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Ageut for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 


me 





; on 
Drawings, 














PATENTEE OF THE FOLLOWING INVENTIONS, 

EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Etc. 
SYDnAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 
Napbthaline. BYE-PASS D1P PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRI3UTOR 
ser Scrubbers and Washers, Ete. MOVABLE DIP PIPE for Reducing and Eqnalizing the Pressure on Retorts. TOWER SCRUBBERS (Jack- 
mated) for Economizing Space and Building Material. DUPLEX CENTRE SEAL itor Keeping all the Boxes in a set continuously in action. 






Ant 
ret 





REVSRS BY PERMISSION TO THE FOLLOWING G&NTLEYE. 


gcotesser 8. SILLIMAN, New ylaven, Conn. L. Hosrerrer, President Pirtsburgh Gas-Light Co.. Mttsburgh, 

AEN ‘HAS. ROOME, President Manhattan Gas-Light Company, N. Y. | C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
Gan. *. KICKRNLOOPER, President Cincinnati Gas-Light Co., Cincinnati, Ohio. | 8. L. Husrer, President Laclede Gas-Light Company, St. Louis, Mo. 

:, W. seyson, President Brooklyn Gas-Lighi Campany, Brooklyn, N. *. xX. VaNvERPOOL. Engineer, Newark Gas-Light Company, Newark, N, J, 
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T. C. HOPPER, Preat, WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Gen. Supt. and Treas. WM. H. DOWN, Sec. 


AMERICAN METER COMPANY, 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
eT ea eee GAS STOVES—AMERICAN, FRENCH, & ENGLISH. Aiiemiebaus 
SUGGQ'S ILLUMINATING POWER METER. 37 Water Street, Cinci . 
512 W. 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS. ALSO NN AND TTT. poesia i shen ogee 
Wet Meters, with Lizar’s *“‘Invariable Measuring’? Drum, 810 North Secovd Street, St. Louis. 





Arch & 22d Sts., Phila. Sole Agents for Wm. Cowan’s Automatic Pressure Changer. 122 & 124 Sutter St., San Francisce. 








HELME & McILHENNY, 


Successors to Harris & Brother. 


ESTABLISHED 1848. 


PRACUITOAL GAS WATBR MWANVUPACTUREERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
: appertaining to the use of Gas Works. 


From our long Practical FEaperience of the Business (covering a period of 33 years) and from oum personal supervision of ali 
Work, we can guarantee all orders to be executed prom ptly, jolt in every respect satisfactorily. ~ 


WILLIAM HELME JOHN McILHENNY. 








H. DUMONT WAGNER, Supt. 8S. L. JONES, Sec. 8S. V. MERRICK, Asst. Sec 





WM. WALLACE GOODWIN, Prest, and Treas, WM. H. MERRICK, V.-Prest. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 





NOW READY AND FOR SALE, 


Review of Gas and Water Engineering., roveuts 


ISSUED WEERLY. System of Bookkeeping 


FORK GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 22 Buckingham St., London, Eng. | Price $, which should be sent either in Check, P. 0. Order 
. or Registered Letter. 


. ° ° ° ° 3iank Bocks, with printed headings and f 
Each number contains articles in connection with the manufacture and supply of Gas ; sum- ft * be euatied to Gas Companion, by couiien po 
mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | FoP8«t Patiadelphia, or 


2 : " ’ A M. CALLENDER & CO 
on the Construction and Maintenance of Gas, Water, and Sewage Works. . 


OFFICE GAS LIGHT JOURNAL, 42 Pine St., N. ¥ 


CATHEL’S 


The Gas and Water Companies’ Directory.| ““S woNgar > 


Edited and Published Annually by CHARLES W. HASTINGS, 





Price, 13s., Postpaid. 








Enables every Gas Consumer to ascertain at a glance, with- 


This Work gives a complete list of all Gas and Water Companies throughout England, Sectland, Irelard | Vt #2Y Previcus knowledge of the Gas Meter, the quantity 
: and money value of the Gas consumed. Aliso the best method 


and Wales; date of formation, araount of capita and names of all officers, etc. ; including carbonization | o¢ optaining from Gas the largest amount of its light, 
returns, prices paid for gas, dividends, etc. It will be to the advantage of Gas Companies to supply 
° their Consumers with one of these Guides, us a meang of pre- 
iy e y, 7 

Price, in Cloth Covers, 5s; Paper Covers, 38. 6d. Postage Extra venting complaint arising from their wavt of xnowleage in 


Address, 22 BUCKINGHAM STREET, regard to the registration “— be pores nt ning 
Orders Received at this Office. LONDON, W. C., ENGLAND " "42 Pine Street, New York. 
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THE GOODWIN GAS STOVE AND METER 60,, 


Successors to WW. WW. GOODWIN c CO., 


1012, 1014 & 1016 Filbert St., Phila., 142 Chambers St. N.Y., 126 Dearborn St., Chicago. 


Agents, WALDO BROTHERS, 88 Water Street, Boston. 










SOLE AGENTS IN AMERICA FOR 







BRAY’S 


PATENT FLAT-FLAME BURNERS 

















SPECIAL UNION-JET. 


BRAY’S The Special Burners are made 


for both High and Low Pressure. 










In ordering Burners our customers 


Patent Lanterns __ wit contr a savor vy staung tne 


Pressure, 










Bray's Patent They give a 








Standard Slit-Union 





Permanently Well- 








Burners shaped Flame, 











do not Corrode in free from Roaring 








any Atmosphere. and Flickering. 











Hi 
till! 


SPECIAL SLIT-UNION. 





STANDARD SLIT-UNION. 





BRAY’S PATENT LANTERN. 
The “Special” Burners, as improved, are more adaptable to the requirements of gas illumination than any now 
before the public. They can be made to suit any pressure or quality of gas (including air gas). The gas inlet 1s 
80 placed that it cannot be tampered with, and they are not liable to get out of order. 
The following table and sentences in quotation marks are taken from the report of 8. C. Ford, the United States 
Inspector of Gas and Meters at Washington, D. C., for the year 1881: 


‘>On examination of the above table of tests, 
made with various burners, it will be observed 


Illuminating Illuminating Value of . . . . F ; 

Pressure at a... power in power in one foot of gas that the illuminating power obtained with Bray's 

a a al es points of LPAEO candles at candles, at in terms of special burners Nos. 5, 6, and 7, both slit-union 

Description of Burner ignit of gas per ate of actual rate of 5 cu. ft standard I - : “ , fs h 
noes hour. piconet nase eed arsine pha cng and jet form, was high ; but with Bray’s regula- 
consumption. per hour. candles. 4 a . 
meer PRET Serene. Soe ae 2 tor burners only moderately good. 

Inches. Cubic Feet. Candles. Candles. Candles. ‘cc'M, a ras . 7 aw’ . an oe 

Bray’s Standard Slit-Union (80 candles... 2h 6.90 30.04 21.76 1.35 ‘The result of test with Bray's standard slit 

¢ " Special Slit-Union No. 7........ 50 4.74 19.20 20.25 105 union burner was highly satisfactory. This burner 

‘ ce ‘ No. 6 ves 50 4.10 16.61 20.25 4.05 is best suited for street illumination, and will 

= a bh ee 50 4.24 16.97 20.01 4.00 ° . : , 

‘ “ ae 60 3 49 12 58 18 02 3 60 yield the maximum power obtainable from a eubic 
2 Union Jet No.7 BO 4.84 19.13 19.76 3.95 foot of gas,” 

” i ae 55 4.32 17.10 19.79 3.95 

" md NO. 5." sees see, 60 + 15.65 781 ee “The special burners manufactured by Bray 

. . 0. 4 ae 55 3.38 12.0 7.8 3.56 = Nhe, ‘ 

“ Regulator Union Jet No. 7........ BO 4.99 17.69 17 72 3 Bd & Co. compare favorably with any yet inspected 

“ rr “woe oy aaapapee m0) 518 17 68 17.01 3.40 by this office. They are well made, and no doubt 

“ A“) eee 60 4.37 13.71 15.68 3.13 s Saas mhle in practic sa They 

i gaan ~ . oF 148 4 2 a8 will prove very durable in, practical use. The} 


are best adapted for gases of high gravity.” 


Bray’s Patent Standard Slit-‘Union Burners are of 30, 40, 50, 60, 70, and 80 candle power. The Patent Lanterns 
are adapted for burners of 50, 80, 100, 200, 300, 400, and 800 candle power, and are acknowledged to be the best 
lantern for street lighting yet invented. Price Lists and Circulars furnished on application. 


WM. W. GOODWIN, Pres. & Treas. S. LEWIS JONES, Sec. SAMUEL V. MERRICK, Asst. Sec. 
WM. H. MERRICK, Vice-Pres. H. DUMONT WAGNER, Supt. G. B. EDWARDS, Mang. N.Y. Branco. 








